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SUMMER. 


**  The  MaMn  now  is  all  delight. 

Sweet  amile  the  psMing  hours. 
And  ScMMn*8  pleasures,  at  their  height^ 

Axe  sweet  as  are  her  flowers  ; 
The  purple  morning  waken*d  soon. 

The  mid-day*s  gleaming  din, 
Grej  evening  with  her  silver  moon,— 

Are  sweet  to  mingle  in. 


t« 


How  sweet  the  faaning  hreese  is  felt 

Breath'd  through  the  dancing  boughs  ; 
How  sweet  the  rural  voices  melt 

From  distant  riieep  and  cows. 
The  lovelj  green  of  wood  and  hill, 

The  hummings  in  the  air, 
Serenelj  In  my  breast  instil, 

The  rapture  reigning  there.** 

Clabi. 


I  have  represented  Winter,  in  the  agricultural  sense,  as  the  season  of 
dormancy,  in  which  every  thing  remains  in  a  state  of  quiescence.  In 
the  same  sense  I  have  said  that  Spring  is  the  season  of  restoration  to 
life,  in  which  every  thing  again  stirs  and  becomes  active.  Summer,  on 
the  same  principle,  is  the  season  of  progress,  in  which  nothing  is  begun 
or  ended — ^none  of  the  greater  operations  of  the  field  are  either  com- 
menced or  terminated,  but  only  advanced  a  step  towards  the  consumma- 
tion of  all  things  in  Autumn ;  and,  therefore,  the  mere  advancement  of 
the  greater  operations  involves  no  change  of  principle,  whilst  the  smaller 
ones  present  so  varied  an  aspect  as  to  excite  considerable  interest. 

The  astronomical  cause  of  Summer,  as  one  of  the  seasons,  and  the 
safety  in  which  every  living  thing — whether  animal  or  vegetable —  pro- 
gresses or  grows  under  its  influence,  are  thus  succinctly  and  well  describ- 
ed by  Mr  Mudie.    "  Summer  is  the  bloom  of  the  year — ^the  period  during 
which  all  the  growing  and  living  children  of  nature,  which  wax  and 
wane  with  the  revolving  seasons,  are  in  the  spring-tide  of  their  activity, 
and  when  all  those  general  agencies  by  which  they  are  stimulated  are 
working  to  the  very  top  of  their  bent.    Summer  is,  both  in  the  literal  and 
the  metaphorical  sense,  the  season  of  blossoms ;  and  as  the  blossoms  make 
the  fruit,  the  time  of  them  is  really  the  most  important  of  the  whole. 
In  otur  middle  latitudes,  there  is  a  veify  beautiful  instance  of  design  and 
^ptation  in  this.   The  grand  stimulating  agent  in  all  terrestrial  action, 
at  least  in  a  natural  view  of  it  on  the  surface  of  the  earth,  and  the  in- 
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tensity  of  this  action  is  made  up  of  twe  ^ments — the  position  of  the 
twenty-four  hours  during  which  the  sun  is  above  the  horizon,  and  the 
altitude  of  the  sun  above  that  horizon.  Both  of  them,  in  either  hemi- 
sphere, increase  as  the  sun  declines  toward  that  hemisphere,  or  rather 
as  the  hemisphere  inclines  to  the  sun  ;  though,  as  the  first  of  these  is 
the  apparent  result  of  the  second  as  a  reality,  our  using  an  expression  on 
the  other  does  not  affect  the  result.  The  increase  or  decrease  of  alti- 
tude is  the  same,  with  the  same  change  of  declination,  in  all  latitudes  ; 
but  the  variation  in  time  above  the  horizon  increases  with  the  latitude : 
consequently  the  higher  the  latitude  the  greater  the  change  of  solar 
action  with  the  same  change  of  declination.  The  change  in  declination 
increases  from  the  solstice  to  the  equinox,  and  diminishes  from  the  equi- 
nox to  the  solstice.  Thus  the  increase  of  solar  action  begins  to  slacken 
at  the  vernal  equinox  in  March,  and  gradually  diminishes  till  it  becomes 
0  at  midsmnmer  ;  after  this  the  decrease  commences.  This,  however, 
only  in  so  far  as  depends  on  the  altitude  of  the  sun  ;  for  the  other  ele- 
ment, the  time  which  tlie  sun  is  above  the  horizon,  goes  on  increasing 
till  the  longest  day,  or  day  of  the  solstice.  Thus,  in  the  advanced  part 
of  the  summer,  there  is  a  diminished  increase  of  the  momentary  inten- 
sity of  the  solar  action,  and  a  lengthening  of  its  daily  duration.  What 
is  given  to  the  presence  of  the  sun  above  the  horizon  is  taken  from  its 
absence  below  it ;  and  thus,  as  the  summer  advances  towards  the  longest 
day,  all  that  works  by  the  action  of  the  sun  works  with  his  increase  of 
intensity  and  for  a  longer  time.  After  the  longest  day  is  past,  both 
elements  of  the  solar  action  diminish,  slowly  at  first,  and  more  rapidly 
afterwards,  until  the  summer  merges  in  the  autumn.  Near  the  equator 
the  changes  are  comparatively  small,  and  they  increase  with  the  lati- 
tude ;  and  the  differences  in  this  respect  are  what  may  be  called  the 
celestial  differences  of  the  character  of  summer  in  different  latitudes  ; 
but  terrestrial  causes  modify  them  so  much,  that  the  practical  results  as 
observed  are  very  different  from  what  the  celestial  theory  would  give. 
Still,  any  one  who  thinks  but  for  a  moment  will  not  fall  to  discover 
how  beautifully  the  season  of  bloom  is  secured  from  violent  action  either 
in  the  one  way  or  the  other.  This  is  enough  to  convince  us  that  the 
action  which  goes  on  in  the  production  of  nature  during  the  summer  is 
really  the  most  important  of  the  whole  year ;  for  it  is  performed  with 
the  maximum  of  power  in  the  agents,  and  the  minimum  of  disturbance 
in  their  operation.  That  resistance  of  winter,  which  but  too  often 
shrivels  the  young  leaf  and  blights  the  early  blossom  in  the  spring,  is 
vanquished  and  completely  staid  from  making  any  inroad  till  the  sea- 
sonal purposes  of  nature  are  accomplished  ;  and  the  ardour  of  the  stimu- 
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latmg  causes  which  have  vanquished  the  destructive  one,  are  slackened, 
90  that  they  may  not  injure  that  which  during  the  struggle  of  the  early 
part  of  the  year  they  have  preserved.  All  this,  too,  is  accomplished  by 
means  so  very  simple,  that  their  simplicity  proves  the  most  wonderful 
part  of  the  whole,  for  it  is  nothing  more  than  the  planes  of  the  annual 
and  daily  motions  of  the  earth  intersecting  each  other  at  an  angle  of 
about  23""  28' ;  and  the  line  of  intersection  passing  through  the  equi- 
noctial points  of  the  diurnal  orbit."* 

The  atmospherical  phenomena  of  summer  are  of  the  most  varied  and 
complicated  nature.  At  one  time  the  air  is  highly  elastic,  and  feels 
bafany  and  bracing,  indicated  by  the  high  position  of  the  mercury  in 
the  barometer ;  at  another  the  mercury  descends,  and  almost  always 
suddenly,  to  the  lowest  point,  accompanied  with  gusts  of  wind  and  a 
deluge  of  rain,  forming  what  is  called  a  tornado  in  the  tropics.  The 
heat  of  the  air  at  one  time  is  so  scorching  as  to  cause  us  to  seek  the 
dade,  and  the  thermometer  marks  its  intensity;  at  another,  a  chil- 
ling gust,  accompanied  with  a  heavy  shower  of  hail,  suddenly  brings 
down  the  thermometer  many  degrees.  The  air  to-day  is  so  calm  and 
breathless,  that  not  a  ripple  is  visible  even  on  the  bosom  of  the  great 
ocean ;  to-morrow  a  hurricane  raises  the  waves  of  the  sea  to  a  state  of 
agitation  dangerous  to  the  safety  of  the  mariner.  Not  a  cloud  is  seen 
at  times  to  stain  the  purity  of  the  blue  vault  of  heaven ;  at  others  the 
thunder-cloud  hovers  over  the  earth,  and  blackens  its  surface  with  a 
pcnientous  shadow.  These  changes,  in  summer,  are  usually  sudden  and 
of  short  duration,  and  they  are  requisite  to  preserve  the  healthy  state  of 
the  air.  Did  rain  not  fall  in  quantities,  the  vapour  absorbed  by  the  great 
capacity  of  heated  air  for  moisture  would  accumulate  beyond  due  bounds. 
Were  there  no  colder  strata  of  air  moving  about  to  condense  the  warmer, 
the  warmer  portion  containing  a  large  quantity  of  vapour  in  solution 
would  always  be  elevated  beyond  the  reach  of  the  earth,  and  there 
waste  its  latent  heat.  The  thunder-storm  of  sheet-lightning  passing 
from  cloud  to  cloud,  the  most  common  display  of  electric  action  in  sum- 
mer, restores  the  electric  equilibrium  of  the  air,  and  the  forked  light- 
ning relieves  both  earth  and  air.  Did  not  the  hurricane  at  times  force 
its  way  through  the  calm  and  inert  air,  the  same  portion  of  the  atmo- 
sphere would  always  remain  over  the  same  locality,  and  become  vitiated 
by  the  breath  of  animals  and  the  exhalations  of  vegetables.  If  the  dews 
fiEuled  to  descend  upon  the  grass,  the  pasture  would  soon  become  parch- 
ed  by  the  meridian  fervour  of  the  summer  sun.     Thus,  all  the  agencies 

*  Mudie's  Summer,  p.  1-6. 
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of  nature  are  required  to  keep  the  air  in  a  healthy  state  for  animals  an 
vegetables,  and  these  operate  in  the  most  beneficial  manner  in  sum 
mer, — ^the  season  of  the  intensest  action  of  the  solar  rays. 

As  I  have  already  entered  very  fully  into  the  state  of  the  weather  i 
winter,  in  section  19,  p.  229  to  301  of  the  1st  volume,  1  have  less  occasio 
to  revert  to  the  subject  here ;  but  the  consideration  of  a  few  of  the  atmc 
spherical  phenomena  which  only  occur  in  summer  was  purposely  reserve 
until  the  arrival  at  that  season  ;  and  these  phenomena  were,  thunder  an 
lightning,  dew,  hail,  and  easterly  winds.  The  origin  of  the  electricity  of  th 
ur  was  indicated  at  sufficient  length  from  (303.)  to  (316.).  The  presenc 
of  electric  matter  being  accounted  for,  the  rationale  of  a  thunder-stort 
is  simple,  and  it  is  this : — The  electric  fluid,  as  the  agency  of  electricit 
is  called,  for  want  of  a  better  name,  derived  from  sources  enumerated  i: 
the  above  paragraphs,  accumulates  in  the  clouds  of  vapour.  When  tw 
clouds,  thus  provided  with  electric  matter  beyond  their  usual  state,  ar 
not  far  from  each  other,  the  electricity  of  the  one  becomes  positive^  tha 
is,  in  an  active  state ;  and  that  of  the  other,  as  a  necessary  consequence 
becomes  negative^  that  is,  in  a  passive  state.  Why  these  opposite  state 
of  electricity  always  co-exist  when  near  each  other,  it  is  impossible  t 
say ;  but  the  fact  is  established  as  an  unvarying  law  of  electric  mattei 
!{  When  two  clouds  thus  in  these  opposite  states  are  near  each  other,  the 

attract  and  approach ;  and  when  the  approach  comes  within  the  distanc 
in  which  the  force  of  the  positive  electricity  is  able  to  overcome  the  re 
sistance  of  the  air  between  the  positive  and  negative  clouds,  the  flui 
leaves  the  positive  and  enters  into  the  negative  cloud  in  such  quar 
tity  as  to  restore  the  equilibrium  of  both.  The  forcible  passage  of  th 
electric  fluid  causes  a  concussion  in  the  air  between  the  two  clouds,  an 
the  vibrations  occasioned  by  the  concussion  striking  against  the  eart 
and  mountains,  cause  the  noise  which  is  heard  in  thunder.  The  tim 
taken  by  the  electric  fluid  in  passing  from  one  cloud  to  another  is  inap 
preciable,  but  the  velocity  of  sound  is  calculable.  For  every  4|  second 
of  time  which  elapse  after  seeing  the  lightning  to  hearing  the  thundei 
the  clouds  are  situate  as  many  miles  from  the  auditor.  Far  at  sea,  wher 
there  are  no  objects  for  sound  to  be  reflected  from,  thunder  is  neve 
heard ;  whereas,  in  a  mountainous  country,  it  inspires  terror,  thoug 
it  is  obvious  that  thunder,  a  mere  sound,  can  do  no  harm,  and  lightning 
which  can  do  harm,  does  all  the  mischief  it  can  do  before  we  are  mad 
aware  of  its  danger. 

The  phenomenon  of  dew  is  familiar  to  every  person  who  lives  in  th 
country.  In  the  hottest  day  of  summer  the  shoes  become  wet  in  wall 
ing  over  a  grass-field  at  sunset,  and  they  may  then  become  as  efi^ectu 
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ally  wetted  as  in  wading  through  water.  The  late  Dr  Wells  investi- 
gated the  phenomena  of  dew  more  closely  than  any  other  person ;  and 
his  experiments,  as  detailed  in  his  instructive  essay  on  that  subject, 
i^pear  to  have  been  very  satisfactorily  conducted;  and  the  theory 
which  he  established  on  these  experiments  is  the  one  now  embraced  by 
philosophers.  From  that  essay  I  shall  first  relate  a  few  of  the  circum- 
stances which  influence  the  production  of  dew ;  and  then  give  Dr  Wells* 
theory  of  its  formation,  in  contradistinction  to  those  of  other  philoso- 
phers. "  Aristotle  and  many  other  writers,*'  says  Dr  Wells,  "  have  re- 
marked, that  dew  appears  only  in  calm  and  serene  nights.  This  remark 
of  Aristotle,  however,  is  not  to  be  received  in  its  strictest  sense,  as  I 
have  frequently  found  a  small  quantity  of  dew  on  grass,  both  in  windy 
nights,  if  the  sky  was  clear  or  nearly  so,  and  in  cloudy  nights,  if  there 
was  no  wind.  If,  indeed,  the  clouds  were  high  and  the  weather  calm, 
I  have  sometimes  seen  on  grass,  though  the  sky  was  entirely  hidden,  no 
very  inconsiderable  quantity  of  dew.  Again,  according  to  my  observation, 
entire  stillness  of  the  atmosphere  is  so  far  from  being  necessary  for  the 
formation  of  this  fluid,  that  its  quantity  has  seemed  to  me  to  be  in- 
creased by  a  very  gentle  motion  of  the  air.  Dew,  however,  has  never 
been  seen  by  me  on  nights  both  cloudy  and  windy.  If,  in  the  course 
of  the  night,  the  weather,  from  being  calm  and  serene,  should  become 
windy  and  cloudy,  not  only  will  dew  cease  to  form,  but  that  which  was 
formed  will  either  disappear  or  diminish  considerably.  In  calm  weather, 
if  the  sky  be  partially  covered  with  clouds,  more  dew  will  appear  than 
if  it  were  entirely  covered,  but  less  than  if  it  were  entirely  clear.  Dew 
probably  begins  in  the  country  to  appear  upon  grass,  in  places  shaded 
from  the  sun  during  calm  and  clear  weather,  soon  after  the  heat  of  the 
atmosphere  has  declined ;  and  I  have  frequently  felt  grass  moist  in  dry 
weather  several  hours  before  sunset.  On  the  other  hand,  I  have  scarcely 
ever  known  dew  to  be  present  in  such  quantity  upon  grass  as  to  exhibit 
visible  drops  before  the  sun  was  very  near  the  horizon,  or  to  be  very  co- 
pious till  some  time  after  sunset.  It  also  continues  to  form  in  shaded 
places  after  sunrise;  and  if  the  weather  be  favourable,  more  dew  forms  a 
little  before,  and  in  shaded  places,  a  little  after  sunrise,  than  at  any  other 
time.  The  formation  of  dew,  after  it  has  once  commenced,  continues 
during  the  whole  night*  if  the  weather  remain  still  and  serene.  During 
nights  that  are  equally  clear  and  calm,  dew  often  appears  in  very  un- 
equal quantities,  even  after  allowance  has  been  made  for  any  diflerence 
in  their  lengths.  One  great  source  of  their  diflerence  isj  very  obvious, 
for,  it  being  manifest,  whatever  theory  be  adopted  concerning  the  imme- 
diate cause  of  dew,  that  the  more  replete  the  atmosphere  is  with  mois- 
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ture,  previously  to  the  operation  of  that  cause,  the  more  copious  will  be 
the  precipitation  of  moisture  in  the  atmosphere,  must  likewise  tend  to 
increase  the  production  of  dew.  Thus  dew,  in  equally  calm  and  clear 
nights,  is  more  abundant  shortly  after  rain  than  during  a  long  tract  of 
dry  weather.  It  is  more  abundant  during  S.  and  W.  winds,  than  during 
those  which  blow  from  the  N.  and  the  E.  Dew  is  commonly  more  plen- 
tiful in  spring  and  autumn  than  in  summer ;  the  reason  is,  that  a  greater 
difference  is  generally  found  between  the  temperature  of  the  day  and 
the  night  in  the  former  seasons  of  the  year  than  in  the  latter.  Dew  is 
always  very  copious  on  those  clear  and  calm  nights  which  are  followed 
by  misty  or  foggy  mornings ;,  the  turbidness  of  the  air  in  the  morning 
shewing  that  it  must  have  contained,  dtkring  the  preceding  night,  a  con- 
siderable quantity  of  moisture.  I  have  observed  dew  to  be  unusually 
plentiful  on  a  clear  morning,  which  had  succeeded  a  cloudy  night.  For 
the  air  having,  in  the  course  of  the  night,  lost  little  or  no  moisture,  was 
in  the  morning  charged  with  more  watery  vapour  than  it  would  have 
been  if  the  night  had  also  been  clear.  Heat  of  the  atmosphere,  if  other 
circumstances  are  favourable,  which,  according  to  my  experience,  they 
seldom  are  in  this  country,  occasions  a  great  formation  of  dew.  For,  as 
the  power  of  the  air.  to  retain  watery  vapour  in  a  pellucid  state,  increases 
considerably  fietster  while  its  temperature  is  rising  than  in  proportioo 
to  the  heat  acquired,  a  decrease  of  its  heat  in  any  small  given  quantity 
during  the  night  must  bring  it,  if  ike  temperature  be  high,  much  nearer 
to  the  point  of  repletion  before  it  be  acted  upon  by  the  immediate  cause 
of  dew,  than  if  the  temperature  were  low.  I  always  found  when  the 
clearness  and  stillness  of  the  atmosphere  were  the  same,  that  more  dew 
was  found  between  midnight  and  sunrise,  than  between  sunset  and  mid- 
night, though  the  positive  quantity  of  moisture  in  the  air  must  have 
been  less  in  the  former  than  in  the  latter  time,  in  consequence  of  a  pre- 
vious precipitation  of  part  of  it.  The  reason,  no  doubt,  is  the  cold  of 
the  atmosphere  being  greater  in  the  latter  than  in  the  prior  part  of  the 
night." 

Theories  of  the  formation  of  dew  have  been  proffered  by  many  philo- 
sophers, from  the  days  of  Aristotle  to  the  time  of  Dr  Wells.  ^^  Dew,  ac- 
cording to  Aristotle,"  remarks  Dr  Wells,  *'  is  a  species  of  rain  formed 
in  the  lower  atmosphere,  in  consequence  of  its  moisture  being  condensed 
by  the  cold  of  the  night  into  minute  drops.  Opinions  of  this  kind,  re- 
specting the  cause  of  dew,  are  still  entertained  by  many  persons,  among 
whom  is  the  very  ingenious  Mr  Leslie  of  Edinburgh."  This  view  is  er- 
roneous, because  ^'  bodies  a  little  elevated  in  the  air  become  moist  with 
dew,  while  similar  bodies,  lying  on  the  ground,  remain  dry,  though  ne- 
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cessarily  from  their  position  as  liable  to  be  wetted  by  whatever  fedls  from 
the  heavens,  as  the  former."  Dufay  concluded,  that  dew  is  an  elec- 
tric phenomenon,  but  it  leaves  mitouched  bodies  which  conduct  electri- 
city, while  it  appears  upon  those  which  cannot  transmit  that  influence. 
All  the  theories  on  dew,  to  the  time  of  Dr  Wells,  omitted  the  important 
part,  that  the  production  of  dew  is  attended  with  cold,  and  this  is  a  very 
important  omission,  since  no  explanation  of  a  natural  phenomenon  can 
be  well  founded  which  has  been  built  without  a  knowledge  of  one  of  its 
principal  circumstances.  *'  It  may  seem  strange  to  many,''  continues 
Dr  Wells,  "  that  neither  Mr  Wilson  nor  Mr  Six  applied  the  fact  of  the 
existence  of  cold  to  its  production,  to  the  improvement  of  the  theory  of 
dew.  But,  according  to  their  view  of  the  subject,  no  such  use  could  have 
been  made  of  it  by  them,  as  they  held  the  formation  of  that  fluid  to  be 
the  cause  of  the  cold  observed  with  it.  I  had  many  years  held  the  same 
opinion,  but  I  began  to  see  reason,  not  long  after  the  regular  course  of 
my  experiments  commenced,  to  doubt  its  truth,  as  I  found  that  bodies 
would  sometimes  become  colder  than  the  air  without  being  dewed ;  and 
that  when  dew  veas  found,  if  different  times  were  compared,  its  quantity, 
and  the  degree  of  cold  which  appeared  with  it,  were  very  far  from  being 
always  in  the  same  proportion  to  each  other.  The  frequent  recurrence 
of  sueh  observations  at  length  corrected  the  doubt  of  the  justness  of  my 
ancient  opinion  into  a  conviction  of  its  error,  and  at  the  same  time  oc- 
casioned me  to  conclude,  that  dew  is  the  production  of  a  preceding  cold 
in  the  substance  upon  which  it  appears."  Dr  Wells^  theory,  therefore) 
is,  ^*  that  the  cold  observed  with  dew  is  the  previous  occurrence,  and, 
consequently,  that  the  formation  of  this  fluid  has  precisely  the  same  im- 
mediate cause  as  the  presence  of  moisture  upon  the  outside  of  a  glass  or 
metallic  vessel,  where  a  liquid  considerably  colder  than  the  air  has  been 
poured  into  it  shortly  before."  As  an  obvious  application  of  this  theory, 
the  experiments  of  Dr  Wells,  which  led  to  its  establishment,  evince, 
that  of  all  natural  substances  grass  is  peculiarly  adapted  to  the  exhibi- 
tion of  dew,  inasmuch  as  it  becomes,  imder  ordinary  circumstances, 
colder  than  the  air  above  it,  by  the  radiation  of  more  heat  towards  the 
heavens  than  it  receives  in  any  way,  and,  accordingly,  whenever  the  air 
is  calm  and  serene,  dew  may  be  seen  on  grass,  when  it  may  not  be  ob- 
served on  other  substances. 

But  it  has  been  alleged  by  Dufay  that  dew  is  the  condensation  of  va- 
pour rising  out  of  the  earth  upon  the  grass  on  it,  because  objects  removed 
higher  from  the  surface  of  the  earth,  as  trees,  are  exempt  from  dew ; 
and  this  is  a  very  popular  opinion ;  but  it  is  an  erroneous  one,  and  the 
phenomenon  can  be  explained  on  other  principles,  because  the  lower  air 
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in  a  clear  and  calm  evening  is  colder  than  the  upper ;  it  is  less  liable  t 
agitation  than  the  upper,  and  it  contains  more  moisture  than  the  uppei 
and  hence,  on  all  these  considerations,  it  will  sooner  deposite  a  part  < 
its  moisture.  At  the  same  time,  it  is  true  that  vapour  does  rise  froi 
the  earth,  and  it  may  be  condensed  as  dew ;  for  we  find  the  grass  fin 
becoming  moist  with  dew,  then  the  substances  raised  above  it,  whil 
both  indicate  an  equal  degree  of  cold ;  but  all  the  quantity  of  dew  froi 
this  cause  can  never  be  great,  because  until  the  air  be  cooled  by  th 
substances  attractive  of  dew  with  which  it  comes  in  contact  below  r 
point  of  repletion  with  moisture,  it  will  always  be  in  a  condition  to  tak 
up  that  which  has  been  deposited  upon  grass,  or  other  low  bodies,  b 
warm  vapour  emitted  by  the  earth,  just  as  the  moisture  formed  on 
mirror  by  our  breath  is,  in  temperate  weather,  almost  immediately  cai 
ried  away  by  the  surrounding  air.  Agreeably  to  another  opinion,  th 
dew  found  on  growing  vegetables  is  the  condensed  vapour  of  the  ver 
plants  on  which  it  appears ;  but  this  alsg  is  erroneous,  because  ie^ 
forms  as  copiously  upon  dead  as  upon  living  vegetable  substances ;  an 
*'  if  a  plant,"  as  Dr  Wells  observes, ''  has  become,  by  radiating  its  hes 
to  the  heavens,  so  cold  as  to  be  enabled  to  bziag  the  air  in  contact  wit 
it  below  the  point  of  repletion  with  moisture,  that  which  forms  upon  i 
from  its  own  transpiration  will  not  then  indeed  evaporate.  But  sdthoug 
moisture  will  at  the  same  time  be  communicated  to  it  by  the  atmosphere 
and  when  the  difference  in  the  copiousness  of  these  two  sources  is  con 
sidered,  it  may,  I  think,  be  safely  concluded,  that  almost  the  whole  c 
the  dew  which  will  afterwards  form  upon  the  plant  must  be  derived  froi 
the  air ;  more  especially  when  the  coldness  of  a  clear  night,  and  th 
general  inactivity  of  plants  in  the  absence  of  light,  both  lessening  thei 
transpiration,  are  taken  into  account."  Hoarfrost  is  just  frozen  devi 
but  as  it  only  appears  when  the  surface  of  the  earth  is  sealed  with  frosi 
the  vapour  of  which  it  is  formed  cannot,  of  course,  at  the  time,  perspir 
from  the  earth.* 

Another  remarkable  phenomenon  in  summer  is  hail.  *^  The  difficult 
for  accounting  for  the  retention  of  masses  of  ice  in  the  free  atmosphere, 
observes  Professor  Forbes,  "  is  certainly  very  great.  Perhaps  no  hype 
thesis  more  satisfactory,  certainly  none  more  ingenious,  has  follower 
that  of  Volta,  who  conceived,  from  the  highly  electric  condition  of  th 
atmosphere,  almost  universally  attending  the  production  of  hail,  that  th 
frozen  masses  were  kept  in  a  state  of  reciprocating  motion  between  tw 
clouds  oppositely  charged  with  electricity,  until  the  increase  of  the  mas 

«  WeUi  on  Dew.  p.  1-116,  second  edition,  1815. 
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rendered  the  force  of  gravity  predominant,  or  the  electric  tension  of  the 
doods  was  exhausted  by  mutual  reaction."  *  As  hail  is  a  very  curious 
and  highly  interesting  phenomenon,  a  few  facts  regarding  its  occurrence 
and  the  form  of  hailstones  may  prove  instructive.  ^'  Hail  generally  falls 
in  the  hottest  hours  of  the  day  in  3pain,  Italy,  and  France.  It  falls  in 
Europe  generally  in  the  day,  and  seldom  in  the  night.  It  seldom  falls 
in  winter,  though  at  Plymouth,  according  to  Mr  Giddy,  there  seems  to 
be  an  exception.  Thus,  in  the  course  of  21  years,  the  recurrence  in 
each  month  was,  in 


January, 

23  times. 

July,    .    .    1  times. 

February, 

25    ... 

August,    .    0    ... 

March, 

25    ... 

September,    5    ... 

April,    .    . 

27    ... 

October,      17    ... 

May, 

7    ... 

November,  22    ... 

June,    .    . 

5     ... 

December,  48    ... 

In  August  is  absolute  zero,  and  in  December  is  the  maximum.     Rain 
fidls  in  all  seasons,  snow  in  winter,  hail  principally  in  summer.    The 
m»peanuice  of  hail-clouds  seem  to  be  distinguished  from  other  stormy 
clouds  by  a  remarkable  shading ;  their  edges  present  a  multitude  of  in- 
dentations, and  their  surfaces  disclose  here  and  there  immense  irregular 
protuberances.    Hail  seldom  falls  on  mountains,  which  indicates  lowness 
of  clouds,  which  Arago  has  seen  cover  the  valley  with  fog,  while  the 
mountains  were  clear  above.    The  form  of  hailstones  varies.    They  are 
nearly  uniform  when  they  fall  on  the  same  level ;  and  in  the  same  storm 
ihey  have  fallen  smaller  on  the  tops  of  mountains  than  on  the  plains. 
Change  of  temperature  or  wind  changes  the  form  of  hail.    On  7th  July 
1769,  M.  Adanson  observed  6-sided  pyramids  fall,  but  the  wind  chang- 
ing to  N.E.,  changed  them  to  convex  lenses,  and  so  transparent,  as  to 
transfer  objects  without  distortion.     Hail  is  sometimes  attended  with 
qpongy  snow,  which  may  have  formed  the  interior  of  the  hailstone, 
while  its  exterior  was  transparent  ice.    It  has  been  supposed  from  this, 
that  the  different  portions  have  been  formed  under  different  circum- 
stances.   Leslie  imagines  the  spongy  texture  to  resiilt  from  an  atom  of 
water  having  been  suddenly  frozen,  and  particles  of  perhaps  rarified  air 
suddenly  driven  into  the  centre.     The  pyramidal  form  fell  at  Aberdeen 
on  29th  November  1823.    The  usual  form  of  hail  is  a  concentric  lamel- 
lar structure,  with  a  stellular  fibrous  arrangement.     There  is  great  dif- 
ficcdty  in  accoimting  for  large  masses  of  ice  in  the  atmosphere,  as  hail 
cannot  take  above  1  minute  in  falling  from  low  clouds."t 

•  Forbe8*a  Report  on  Meteorology,  vol.  i.  p.  253. 
t  Encyclopedia  Metropolitans,  art.  MeUoroloyy,  p.  l"29. 
V  OL.  11.  3  A 
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The  form  of  the  clouds  in  summer  are  very  distinctly  marked.   When 
a  deposition  of  vapour  is  taking  place  in  the  highest  part  of  the  atmo- 
sphere, the  cirrus^  or  curl-cloud,  appears  (287.)^  ai^d  it  sometimes  soon 
disappears,  which  is  a  sign  of  fine  weather ;  but  instead  of  disappearing, 
it  may  descend  a  little  lower,  and  be  converted  into  the  cirro-cumulus 
(291.),  which  is  the  form  of  that  elegant,  light,  flocculent  cloud  so  often 
seen  in  a  fine  summer  day.     A  farther  deposition  changes  the  small 
cloud  into  the  larger  cumulus^  called  the  day-cloud  in  summer,  because 
it  disappears  in  another  form  in  the  evening.     The  cumulus  or  heap  may 
be  seen  distinctly  represented  in  the  plate  of  the  Leicester  tup,  both  above 
the  animal,  and  above  the  horizon,  where  it  frequently  takes  up  its  posi- 
tion for  the  greater  part  of  the  day,  resting  on  the  vapour  plane.    When 
a  large  cumulus  rises  from  the  horizon  in  the  day-time,  and  shews  white 
towering  heads,  it  is  a  sign  of  a  storm  or  fall  of  rain  from  that  quarter ; 
and  the  wind  will  change  to  that  direction  in  the  course  of  the  next  24 
hours.     This  threatening  cloud,  called  cumulo-slratusy  is  characteristi- 
cally given  in  Plate  XVII.,  beyond  the  portrait  of  the  Draught  Mare. 
In  calm  serene  evenings  in  summer,  the  day-cloud  or  cumulus  descends 
and  spreads  itself  along  the  bottom  of  valleys,  or  in  hollows  of  the  open 
country,  covering  the  ground  like  a  lake  as  seen  in  moonlight,  or  with 
a  partial  sheet  of  snow.    This  is  the  true  stratus  cloud.     Tall  objects* 
such  as  trees,  steeples,  and  even  elevated  ground,  jut  through  it  like 
rocks  and  islands  in  a  lake.     The  air  is  then  perfectly  calm,  the  tem- 
perature delightfully  warm,  and  the  intenseness  of  the  silence  is  broken 
only  by  the  snipe  drumming  in  its  curious  somersets  in  the  air — ^by 
the  harsh  ventriloquous  cry  of  the  corn-craik  amongst  the  grass — or  by 
the  occasional  barking  of  the  watch-dog  at  some  distant  homestead. 
The  morning  after  such  a  night  is  sure  to  usher  in  a  bright  and  peerless 
sun,  whose  steady  heat  will  soon  evaporate  the  sheet-like  stratus-cloud 
from  the  valley  and  hollows,  and  elevate  it,  in  the  form  of  the  beautiful 
day-cloud,  above  the  mountain  top  or  the  horizon. 

The  direction  of  the  witid  forms  an  important  item  in  the  considera- 
tion of  the  weather  in  summer ;  for  in  no  other  season  does  the  slightest 
variation  of  the  wind  make  so  decided  changes  on  the  weather.  If  we 
assent  to  the  general  conclusion  in  regard  to  the  cause  of  winds,  that 
it  is  the  partial  changes  of  temperature  which  are  their  chief  general 
cause,  we  may  expect  the  winds  to  be  most  variable  in  summer,  since 
changes  of  temperature  are  most  likely  to  occur  at  that  season  :  and  the 
change  of  the  wind  is  the  most  ready  indication  of  the  change  of  tempe- 
rature, especially  in  the  upper  portion  of  the  atmosphere.  In  the  torrid 
;sone,  whilst  the  barometer  seldom  varies  but  in  a  trifling  degree,  in  the 
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temperate  zone  it  is  not  less  fickle  than  the  wind.     This  indication  of 
a  loss  of  weight  in  the  atmosphere,  can  arise  only  from  a  local  diminu- 
tion of  its  elasticity,  most  likely  from  changes  of  temperature.     But 
the  most  remarkable  effect  in  relation  to  the  wind  in  summer,  is  the 
constancy  with  which  it  blows  from  the  east  in  the  early  part  of  that 
season ;  and  so  invariable  is  this  phenomenon,  that  every  person  who 
dwells  on  the  east  coast  of  Great  Britain  is  quite  familiar  with  it,  as 
every  one  feels  the  keenness  of  the  east  wind,  and  every  one  knows  the 
aptitude  with  which  catarrhal  affections  are  produced  by  it.    An  expla- 
nation of  this  remarkable  phenomenon  cannot  fail  to  prove  interesting ; 
and  as  a  very  rational  solution  of  its  recurrence  has  been  given  by  Mr 
Samuel  Marshall,  I  shall  copy  his  succinct  but  satisfactory  account  of  it. 
After  stating  that  the  east  winds,  in  early  summer,  usually  prevail  from 
the  middle  of  April  to  the  7th  or  8th  May,  or  even  to  the  18th  May, 
and  I  may  add,  that  it  continued  all  June  in  1843,  Mr  Marshall  then 
proceeds  to  account  for  the  cause  of  the  phenomenon.     ^'  In  Swe- 
den and  Norway,  the  face  of  the  country  is  covered  with  snow  to  the 
middle  of  May  or  longer.    This  frozen  covering,  which  has  been  formed 
during  winter,  grows  gradually  shallower  to  the  15th  or  16th  of  May, 
or  until  the  sun  has  acquired  17°  or  18°  N.  declination ;  while,  on  the 
other  hand,  the  valleys  and  mountains  of  England  have  received  an  ac- 
cession of  24^  or  25°.     On  this  account,  when  the  temperature  of  Swe- 
den and  Norway  is  cooled  down  by  snow  to  32°,  that  of  Britain  is  24° 
or  25°  higher  than  that  of  the  preceding  countries.     Because,  while  the 
ground  is  covered  with  snow,  the  rays  of  the  sun  are  incapable  of  heat- 
ing the  air  above  32°,  the  freezing  point.     For  this  reason,  the  air  of 
England  is  24°  or  25""  more  heated  than  that  of  the  before-mentioned 
countries.     The  air  of  Sweden  and  Norway  will  then,  of  course,  by  the 
laws  of  comparative  specific  gravity,  displace  that  of  England,  and,  from 
the  relative  situation  of  those  countries  with  this  coimtry,  will  produce 
a  N.E.  wind.    The  current  is  in  common  stronger  by  day  than  by  night, 
because  the  variation  of  temperature  is  at  that  time  the  greatest,  being 
frequently  from  60°  to  60°  about  noon,  and  sinking  to  32°  in  the  night."* 
Some  of  the  most  obvious  prognostics  of  the  wind  in  summer  are,  when 
the  wind  is  variable,  rain  is  not  far  distant ;  when  it  blows  low,  and  raises 
the  dust  much,  it  has  the  same  effect;  but  when  there  are  small  whirlwinds 
raising  the  dust  along  the  road  or  corn-fields,  it  is  a  sign  of  dry  weather. 
I  remember  of  seeing  a  beautiful  whirlwind,  in  a  calm  hot  day,  in  the 
Mghbourhood  of  Berlin,  raise  the  sand  of  a  field,  the  soil  being  mostly 
composed  of  that  substance,  in  a  perpendicular  direction  to  a  great 

»  Brewster's  Journal  of  Science,  vol.  viii.  p  o9. 
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height  in  the  air.  When  curren  ts  of  air  are  seen  to  move  in  different 
directions,  that  which  the  upper  current  takes  will  ultimately  prevail. 
At  times  in  summer,  and  particularly  in  the  evening,  it  is  hard  to  say 
from  which  quarter  the  current  comes,  when  a  wetted  finger  held  up 
will  tell  the  quarter,  from  the  cold  produced  on  it  by  consequent  eva- 
poration of  the  moisture.  The  pleasant  phenomena  of  the  land  and  sea 
breezes  are  distinctly  marked  in  fine  warm  weather  in  sunmier  (370.). 
When  winds  blow  strongly  from  any  quarter,  even  from  the  warm  west, 
for  two  or  three  days  in  succession,  the  temperature  of  the  air  is  much 
dimini^ed,  sometimes  as  much  as  20^,  and  seldom  less  than  10^ 

So  much  for  the  aerial  speculations  of  summer.  Let  us  now  notice  the 
humbler  toils  of  the  field.  These,  as  I  have  already  observed,  require 
to  be  advanced  a  stage  toward  their  completion  in  autumn.  The  first 
operation  which  calls  for  the  ploughman's  attention  in  summer  is  the 
turnip-land,  which  is  now  drilled  up,  dunged,  and  sown.  The  culture 
of  the  turnip  is  a  most  important  and  stirring  operati<m,  affording  much 
interesting  work  in  singling  and  hoeing  the  plants  for  the  greater  part 
of  the  season.  In  the  height  of  summer,  young  stock  luxuriate  on  the 
riches  of  the  pasture-field,  while  forage  plants,  consisting  of  vetches,  rape, 
or  broad  clover,  are  allowed  to  grow  imtil  the  general  season  of  want,  be- 
tween the  failure  of  pasture  and  the  premature  consumption  of  turnip. 
Before  stock  take  possession  of  the  pasture-fields,  the  hedger  makes  it  a 
point  to  put  the  fences  in  a  complete  state  of  repair,  and  to  second  his 
exertions,  the  carpenter  and.  smith  make  the  field-gates  secure  for  the 
season.  Fattened  stock  are  seldom  allowed  to  taste  the  pasture,  they 
being  disposed  of  off  the  turnips  to  the  butcher  or  dealer.  The  fat 
cattle  are  almost  always  then  sold.  Young  cattle  and  cows  are  sent  to 
the  grazing  field  of  the  farm,  though  turnip  sheep  are  not  unfrequently 
retained  on  grass  until  the  fleece  is  clipped  from  their  backs  (the 
season  being  nigh  at  hand),  and  after  that  they  also  are  disposed  of. 
The  separation  of  ewe  and  lamb  is  now  effected ;  and  the  respective 
marks  of  age,  sex,  and  ownership,  are  put  on  each.  Horses  now  live  en- 
tirely another  sort  of  life,  being  transferred  from  the  confinement  of  the 
collar  in  the  stable  to  the  perfect  liberty  of  the  field,  and  heartily  do 
they  enjoy  themselves  there.  The  brood  mare  now  brings  forth  her  foal, 
and  receives  immunity  from  labour  for  a  time.  Hay-making  is  repre- 
sented by  poets  as  a  scene  of  unalloyed  pleasure.  No  doubt  lads  and 
lasses  are  then  as  merry  and  chirping  as  grasshoppers,  but,  neverthe- 
less, in  spite  of  buoyant  spirits,  haymaking,  in  sober  truth,  is  a  labour 
of  much  heat  and  great  toil — ^the  constant  use  of  the  hay-rake  and 
pitch-fork,  in  hot  weather,  being  no  sinecure.  Early  as  the  season 
is.  preparations  are  made  in  summer  for  the  next  year'^s  crop.     The 
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bare  follow  is  worked  and  dunged,  and  it  may  be  limed  too,  in  readi- 
ness for  the  seed  in  autumn.     Summer  is  of  all  others  the  season  in 
which  the  former  most  seriously  makes  his  attacks  on  those  spoilers  of 
his  clean  fields,  and  contaminators  of  the  samples  of  his  grain — ^the  weeds. 
Whether  in  stocked  pastures,  upon  tilled  ground,  along  drills  of  green 
crops,  amongst  growing  com,  or  in  hedges,  young  and  old,  weeds  are 
daily  exterminated,  and  the  extermination  is  most  effectually  accom- 
plished by  the  minute  and  painstaking  exertions  of  female  field-work- 
ers.  For  these  purposes  they  are  provided  with  appropriate  cleaning  in- 
struments.    This  is  the  season,  too,  in  which  his  stock  and  crops  are 
sometimes  seriously  affected  by  the  attacks  of  insects.   Where  building- 
stones  are  plentiful,  and  the  risk  great  from  the  overflowings  of  riviilets 
in  winter,  summer  is  also  the  season  for  the  erection  of  stone  dykes  as 
fences  between  fields,  and  of  embankments  along  the  margins  of  rivers. 
The  former  afford  a  substantial  fence  at  once,  the  latter  form  insuper- 
able barriers  agsdnst  an  element  powerfol  alike  whether  exerted  for  or 
against  man^s  operations. 

Every  operation  requires  constant  attention  in  summer,  for  the  season 

being  active  in  its  influences,  farmers  must  then  put  forth  their  energies 

to  meet  its  rapid  effects,  whether  these  tend  to  forward  or  retard  his 

efforts.   The  long  hours  of  a  summer  day,  of  which  at  least  ten  are  spent 

in  the  fields — the  ordinary  high  temperature  of  the  air,  which  suffuses  the 

body  of  the  working  man  in  constant  perspiration — and  the  fatiguing 

nature  of  all  field-work  in  summer,  bear  hard  as  well  on  the  mental  as 

the  physical  energies  of  the  labourer,  and  cause  him  to  seek  for  rest  at 

a  comparatively  early  hour  of  the  evening.     None  but  those  who  have 

experienced  the  fotigue  of  working  in  the  fields  in  hot  weather,  and  for 

long  hours,  can  truly  appreciate  the  luxury  of  rest — a  feeling  truly  de* 

scribed  in  iJiese  simple  lines : — 

*  Night  is  the  time  for  rest. 

How  Bweet  when  labours  closci 
To  gather  roond  the  aching  breast 

The  curtain  of  repose — 
Stretch  the  tir'd  limbs,  and  laj  the  head 
Upon  one's  own  delightful  bed !" 

MONTGOMEBT. 

The  hours  devoted  to  field-work  vary  in  summer  in  different  parts  of 
the  country.  On  the  Borders  it  is  the  practice  to  go  very  early  to  the 
morning  yoke,  as  early  as  4  o'^clock,  that  the  forenoon's  work  may  be 
orer  by  9,  and  that  there  may  be  time  to  rest  in  the  heat  of  the  day ; 
the  afternoon's  yoking  commences  at  1  o'clock,  and  continues  till  6 
e'dock  There  are  thus  10  hours  spent  in  the  fields.  But  in  most  parts 
of  the  country,  the  morning  yoking  does  not  commence  till  6  o'clock, 
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and,  on  terminating  at  11,  there  are  only  2  hours  for  rest  and  dinner 
till  1  o'clock,  when  the  afternoon's  yoking  begins.  In  most  places  the 
afternoon  yoking  does  not  commence  till  2  o'clock,  and,  finishing  at  6, 
only  9  hours  are  spent  in  the  fields.  In  other  parts,  only  4  hours  are 
spent  in  the  morning  yoking,  when  the  horses  loose  at  10  o'clock,  and, 
yoking  again  from  2  to  6  in  the  afternoon,  only  8  hours  are  spent  in  the 
fields,  and  the  men  are  employed  elsewhere  by  themselves  for  2  hours. 
This  is  practised  where  the  ploughmen  are  made  to  do  the  work  of 
field-workers,  and  where  a  large  number  of  draughts  are  kept.  Per- 
haps the  best  division  of  time  is  to  begin  the  yoking  at  5  o'clock  in 
the  morning,  loose  at  10,  yoke  again  at  1,  and  loose  at  6  in  the  evening, 
affording  3  hours  for  rest  to  man  and  horse  at  the  height  of  the  day, 
and  10  hours  in  the  field.  Day-labourers,  when  not  dependent  on  the 
horses,  as  well  as  field-workers,  usually  work  firom  7  to  12,  and  from  I 
to  6  o'clock  in  the  evening,  having  1  hour  for  rest  and  dinner.  When 
labourers  take  their  dinner  with  them  to  the  field  of  their  operations, 
this  may  be  a  good  enough  division  of  time ;  biit  when  they  have  to  go 
home  to  dinner,  1  hour  is  too  little  for  the  purpose,  and  afibrds  no  time 
for  rest  between  yokings,  which  is  to  be  deprecated,  as  neither  men  nor 
women  are  able  to  work  10  hours  without  an  interval  of  quiet  rest.  It 
would,  therefore,  be  a  better  arrangement  for  field-workers  to  go  to 
work  at  6  instead  of  7,  and  loose  at  11  instead  of  12,  when  they  have  to 
go  home  to  dinner ;  but  if  they  took  their  dinners  with  them  to  the  field, 
then  1  hour  is  sufficient  for  rest  and  dinner  at  the  same  time. 

Summer  is  the  only  season  in  which  the  farmer  has  liberty  to  leave 
home  without  incurring  the  blame  of  neglecting  his  business,  and  even 
then  the  time  which  he  has  to  spare  is  very  limited.  There  is  only 
about  a  fortnight  between  finishing  the  fallow,  the  turnip  and  potato 
culture,  and  hay-making,  and  the  commencement  of  harvest,  in  which 
the  farmer  has  leisure  to  travel.  This  limitation  of  time  is  to  be  regret- 
ted, because  it  is  proper  that  he  should  take  a  journey  every  year,  and 
see  how  farm  operations  are  conducted  in  other  parts  of  the  kingdom. 
An  excursion  of  this  nature  is  seldom  undertaken  by  a  fetrmer,  who  is 
generally  a  man  capable  of  observation,  without  acquiring  some  hints 
which  may  induce  the  adoption  of  a  practice  that  seems  good,  or  the 
rejection  of  one  which  is  bad.  Such  a  journey  exhibits  mankind  in  va- 
rious aspects,  and  elevates  the  mind  above  local  prejudices ;  and  as  hus- 
bandry is  a  progressive  art,  a  ramble  of  a  week  or  two,  through  differ- 
ent parts  of  the  country,  cannot  fail  to  enlighten  the  mind  of  the  most 
experienced  farmer  much  beyond  any  tiling  he  can  observe  by  always 
^omaining  at  home. 
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61.  OF  THE  SOWING  OP  TURNIPS,  MANGEL-WURZEL,  RAPE,  CARROTS, 

AND  PARSNIPS. 

**  TlMj  require  the  lasd  to  be  well  broken  by  freqaent  ploughinge  ftad  harrowingt,  and  also  to  be 
well  dnnged;  thie  U  of  great  importance,  not  only  as  the  crop  of  these  roots  is  thereby  rendered  larger, 
but  as  the  land  is  thereby  prepared  for  carrying  good  crops  of  com.** 

Columella. 

(2499.)  The  first  great  field-operation  in  summer  is  the  completion  of 
the  preparation  of  the  soil  for  the  sowmg  of  the  turnip-crop.  This  crop 
Gommeiices  the  rotation  of  crops,  is  a  substitute  of  bare-fallowing,  and 
is  of  the  same  nature,  as  regards  the  amelioration  and  working  of  the 
soil,  as  the  potato-crop,  and  therefore  admits  of  the  soil  being  manured ; 
and,  indeed,  on  account  of  all  these  properties,  it  is  regarded  and  denomi- 
nated a  /oiionMiTop.  Being  thus  a  renovator  of  the  condition  of  the 
soil,  the  turnip-crop  necessarily  succeeds  the  crop  which  terminates  the 
rotation,  and  beyond  which  the  exhaustion  of  the  soil  is  not  permitted ; 
and,  being  a  fidlow-crop,  the  preparation  of  the  soil  for  it  requires  much 
labour,  and  should  therefore  be  begun  as  early  as  the  breaking  up  of  the 
stubble  in  the  beginning  of  winter.  This  fact  is  indicated  in  (1135.) ; 
and  the  different  modes  of  ploughing  stubble  for  fallow,  according  to  the 
nature  of  the  soil,  are  mentioned  in  (1136.),  and  the  due  precautions  to 
be  used  to  keep  the  soil  in  a  dry  state  all  winter  are  stated  in  (1137.). 
These  constitute  the  winter  preparations  for  the  turnip-crop ;  and  those 
in  spring  are  begun  by  cross-ploughing,  fig.  368.  Should  potatoes  have 
been  planted  in  the  same  field  intended  for  turnips,  the  cross-ploughing 
toft  the  potato-land  should  be  extended  across  the  turnip-land,  if  there  is 
time  for  it ;  but  should  the  time  required  for  this  extended  cross-plough- 
ing encroach  upon  that  which  is  devoted  to  potato-planting,  the  turnip- 
land  should  be  let  alone,  until  there  is  leisure.  From  the  cross-ploughing 
to  the  drilling  of  the  land  for  the  reception  of  the  dung,  the  turnip-culture 
is  exactly  the  same  as  for  potatoes,  with  perhaps  the  exception,  that  as 
there  is  more  time  for  working  and  cleaning  turnip-land,  it  receives  one 
or  more  ploughings  or  stirrings  with  the  grubber  than  the  potato-land ; 
and  in  this  cleansing  process  the  grubber  will  be  found  a  most  efficient 
implement,  and  wiU  save  a  ploughing,  while  it  keeps  the  upper  soil 
uppermost  and  in  a  fine  loose  state.  When  turnip-land  is  manured  with 
farm-yard  dung,  the  drilling  is  best  and  most  expeditiously  done  in  the 
single  mode,  fig.  369  ;  but  as  the  drills  have  to  be  kept  in  exact  propor- 
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tioi(s,  for  the  sake  of  the  better  qperatifm  of  the  sowing-mafihine  tiiat  is 
to  follow,  the  best  ploughman  should  be  desired  to  make  them.  The 
position  of  the  plough  which  makes  the  single  drills  is  shewn  at  a, 
fig.  411 ;  the  ground  occupied  by  one  feering  in  drilling  is  shewn  from 
a  toe;  and  the  process  of  dunging,  both  in  carting  out  and  spreading 
the  dung,  and  in  splitting  the  drills  in  the  double  way,  are  conducted  in 
the  manner  described  for  that  figure,  with  the  exception  of  the  potato- 
planters  at  r  and  s.  So  far,  then,  the  culture  of  potatoes  and  turnips 
correspond,  but  after  this  point  a  considerable  difference  ensues,  which 
arises  irom  the  difference  in  the  nature  of  the  seed.  After  the  soil  on  the 
top  of  the  drills  has  become  a  little  browned  with  the  sun,  or  rizzaredy 
as  it  is  technically  phrased  in  some,  or  with  a  proper  tid  in  other  places, 
the  turnip  sowing-machine,  which  sows  2  rows  at  a  time,  such  as  the 
one  described  below  by  Mr  Slight,  is  then  used,  with  one  horse,  for 
sowing  the  seed.  The  soil  should  be  dry  at  the  top  of  the  drills  be- 
fore the  seed  is  sown,  because  damp  soil  clings  to  the  rollers  of  the  ma- 
chine, and  causes  them  to  make  bad  work.  One  of  these  machines  could 
sow  a  great  breadth  of  land  in  a  day,  but  it  is  seldom  that  it  can  be  em- 
ployed throughout  a  whole  day,  for  two  reasons :  One  is,  that  the  soil  is 
seldom  in  a  dry  enough  state  in  the  morning  to  be  thus  sown ;  and  the 
other  reason  is,  that  a  sufficient  quantity  of  land  will  not  be  dunged  and 
split  in  the  course  of  a  day  to  keep  a  machine  going  constantly,  because 
one  plough  can  only  split  ^  more  land  in  a  day  than  it  can  plough,  so 
that  3  ploughs  will  only  split  5  acres  at  most  of  drills  over  dung  in  a  day^. 
and  thus  1  machine  could  hold  4  ploughs  splitting  drills ;  and  as  the  dung- 
ing is  carried  on  at  the  same  time,  there  are  few  farms  so  large  as  to 
employ  4  ploughs  splitting  drills. 

(2500.)  The  quantity  of  seed  sown  need  not  exceed  3  lb.  to  the  Eng^ 
lish  acre,  n(Mr  should  the  quantity  be  much  less,  as  thick  sowing  ensures 
a  quick  braird  of  the  turnip-plant,  and  the  seed  is  not  a  costly  article* 
being  usually  from  9d.  to  Is.  per  lb.  Fortunately,  that  the  land  may  re- 
ceive its  due  labour,  the  different  kinds  of  turnips  cultivated  require  to 
be  sown  at  different  times.  Swedes,  for  instance,  should  be  sown  by 
the  15th  of  May  at  latest,  and  if  the  land  is  ready  to  receive  the  seed  by 
the  10th,  so  much  the  better.  Swedes  will  grow  on  any  kind  of  soil, 
except  perhaps  what  is  in  a  state  of  pure  peat;  but  they  grow  best  in 
rich  alluvial  sandy  loam — ^best,  because  largest,  and  in  that  state  this  par- 
ticular turnip  is  firmest  too.  The  yellow  turnip  follows  the  Swedes, 
and  then  the  white,  which  may  be  sown  any  time  in  June.  In  Eng- 
land, white  turnips  are  sown  as  late  as  July,  because,  if  sown  earlier, 
they  would  oome  too  soon  to  maturity.    The  seeds  of  Swedish  turnips 
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are  much  larger  than  those  of  yeUow  or  white,  and  require  to  be  sovni 
through  a  larger  hole  in  the  cannister  of  the  machine.  They  will  retain 
then*  freshness  for  several  years,  and  may  be  confidently  sown  though 
kept  fcnr  3  years ;  but  it  would  be  hazardous  to  sow  yellow  or  white 
tomip-seed  after  the  first  year ;  they  somehow  lose  their  vitality  after 
that  time.  The  reasons  why  I  give  the  preference  to  the  purple  top 
Swedish,  the  Aberdeenshire  yellow  bullock,  and  the  white  globe  turnips, 
will  be  found  in  paragraphs  from  (1241.)  to  (1250.)  inclusive,  and  these 
turnips  are  figured  in  fig.  214,  at  the  same  place.  At  the  same  time, 
you  should  partly  be  guided  by  the  practice  of  the  district  in  which  your 
fiinn  is  situate,  what  sorts  you  should  sow  on  your  first  coming  into  the 
district ;  but  you  should  hear  very  satisfactory  reasons  why  those  kinds 
will  not  thrive  in  that  particular  district,  and  should  even  experience 
their  failure  before  you  determine  on  preferring  the  culture  of  other 
kinds.  When  I  began  to  &rm  in  Forfarshire,  I  was  told  that  the  Swe- 
dish turnip  would  not  thrive  on  such  soil  as  my  farm,  a  light  turnip-soil, 
and  that  I  would  find  the  red-topped  white  the  best ;  but  a  very  short 
trial  shewed  every  one  that  Swedes  and  the  white  or  green-topped  globe 
throve  much  better  than  the  favourite  red-topped,  which  is  an  early  tur- 
nip, no  doubt,  but  a  very  spongy  one  on  that  soil.  For  my  part,  I  would 
have  no  fears  of  raising  a  good  crop  of  Swedes  on  any  ordinary  soil  by 
proper  culture,  that  is,  by  giving  them  plenty  of  old  well  made  dung, 
and  sowing  Uiem  early.  Give  Swedes  15  tons,  or  20  good  cart-loads,  of 
dung  in  that  state  to  the  imperial  acre,  and  sow  them  before  the  15th  of 
May,  and  little  fear  need  be  entertained  of  the  crop  on  the  most  ordi-  . 
naty  ml ;  12  tons  of  well  made  dung  will  suffice  for  yellow  turnips ;  and 
10  tons  of  the  same  for  white  globes ;  but,  of  course,  the  more  dung  each 
of  the  kinds  receive,  the  larger  crop  may  be  expected. 

(250L)  It  is  not  an  unusual  practice  in  England  to  sow  turnips  broad- 
easi  on  the  fiat  ground^  instead  of  in  rows,  and  on  ridglets  or  drills,  as 
in  Scotland ;  and  the  reason  I  have  heard  stated  in  vindication  of  the 
broadcast  method  is,  that  it  resisted  the  bad  efiects  of  drought  on  the 
land  in  summer.    No  doubt  excessive  drought  in  summer  is  inimical  to 
the  full  development  of  the  turnip,  and  it  is  on  this  account  that  the 
tiimip-cr<^  Seals  so  frequently  in  Germany ;  but,  for  my  part,  I  cannot 
8ee  how  a  broad-cast  crop  can  escape  drought  more  cerainly  than  one 
in  rows,  since  the  plants  have  to  grow  and  be  thinned  out  to  proper  dis- 
tances in  both  cases ;  and  should  the  ground  be  foul  with  weeds,  it  must 
be  stirred  to  get  rid  of  them  in  both  cases ;  and  as  the  work  of  weeding 
is  done  by  hand  instruments  in  the  case  of  the  broad-cast  crop,  it  is, 
of  oonrse,  not  so  effectually  done  as  with  horse-hoes,  in  the  case  with 
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the  crop  in  rows ;  while  I  can  see^  that  as  the  dung  must  be  spread 
broad-cast  for  a  broad-cast  crop,  it  will  not  have  the  same  opportunity 
of  promoting  the  growth  of  the  crop  at  its  early  stage  as  when  it  is  de- 
posited in  rows,  so  that  the  means  employed  defeats  its  own  purpose  ; 
because  I  think  it  cannot  admit  of  doubt,  that  the  same  quantity  of 
manure  placed  in  bulk  immediately  under  the  seed  should  promote  the 
growth  of  the  plant  more  rapidly  than  when  it  is  spread  over  a  larger 
surface  of  ground,  and  there  can  be  no  d%ubt,  also,  in  regard  to  the 
turnip-plant  itself,  that  the  more  rapidly  it  grows  in  its  early  stage,  the 
more  certainly  it  wiU  be  free  of  danger  from  drought  and  from  some  in- 
sects, at  least,  for  it  is  well  known,  in  regard  to  the  habits  of  some  of 
those  which  attack  the  turnip,  that  they  become  innocuous  to  its  leaves 
after  the  development  of  the  rough  ones.  I  do  not  aver  that  the  sow- 
ing of  turnips  in  drills  will  render  them  invulnerable  to  the  attacks  of 
insects  or  to  the  effects  of  drought,  but  these  evils  being  merely  sea- 
sonal, the  drill  system  places  the  crop  more  immediately  under  the 
management  of  the  cultivator,  inasmuch  as  it  enables  him  to  apply  the 
whole  powers  of  the  manure  at  once,  and  of  cleaning  the  soil  quickly 
with  the  assistance  of  horse  power.  Besides  all  this,  the  period  of  sowing 
the  crop  should  be  suited  to  the  climate  of  the  locality.  If  drought  is  too 
great  in  July,  or  the  insects  too  powerful,  the  crop  should  be  sown  earlier, 
and  though  it  should  reach  maturity  sooner  than  desired,  it  can  be  drawn 
and  stored  until  the  season  of  its  consumption  arrives ;  or  it  should  be 
sown  later,  such  as  in  August,  when  the  genial  climate  of  the  south  of 
England — where  the  nights  are  warm  as  well  as  the  day,  thereby  afford- 
ing every  day  the  growth  of  two  ordinary  days  in  Scotland,  where  the 
nights  are  always  cold — is  sufficient  to  mature  the  crop  before  the  end  of 
October,  which  is  as  early  as  the  turnip-crop  is  required  for  consumption 
in  that  part  of  the  country,  and  where  till  then  the  grass  continues  good. 
And  were  the  soil  properly  cleaned  before  the  crop  is  sown,  compara- 
tively little  labour  would  be  required  to  keep  it  so  in  the  height  of  sum- 
mer, and  of  course  the  drought  would  not  then  much  affect  it.  Or,  a 
part  of  the  turnip-crop  could  be  taken  after  winter  vetches,  which,  on 
being  cleared  off  the  ground  in  time  by  feeding  sheep,  or  by  cutting, 
would  enable  the  land  to  receive  a  short  fallowing  for  turnips  before  the 
end  of  July. 

(2502.)  Nor  is  a  much  earlier  fallowing  and  cleaning  of  the  turnip- 
land  an  impracticable  thing  in  England,  since  the  corn-crop  is  fre- 
quently cleared  from  the  fields  by  the  end  of  August,  when  the  stubble 
could  be  broken  up,  harrowed,  cross-ploughed,  cleaned,  drilled,  and  even 
dunged,  before  the  arrival  of  winter,  as  has  been  proved  in  Scotland, 
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by  the  practice  of  Mr  James  Scougall,  at  Balgone,  East  Lothian,  the 
seat  of  Sir  Oeorge  Grant  Suttie,  Bart,  in  the  autumn  of  1841,  when  he 
billed  and  dunged  good  turnip-land,  at  32  inches  apart  in  the  drill,  and 
otherwise  finished  its  tillage.    Purple-top  Swedes  were  sown  on  the 
10th  of  May  1842,  the  plants  thinned  to  15  inches  apart,  and  the  ma- 
tmned  crop  was  drawn  and  stored  by  the  middle  of  September  follow- 
mg,  when  the  ground  was  sown  with  wheat.    On  comparing  the  pro- 
duce of  this  mode  of  culture  with  the  usual  one  of  labouring  the  tur- 
aip-land  in  spring,  and  at  the  usual  distance  of  28  inches  between 
the  drills  and  12  inches  between  the  plants,  the  ground  prepared  in 
autumn  yielded,  in  429  links  measured  along  one  drill,  82  stones  of 
tomips,  whereas  that  worked  in  spring  yielded  only  58  stones,  though 
the  numbar  of  turnips  in  the  former  weight  was  only  238,  while  that  in 
the  latter  was  276,  thus  giving  to  each  turnip  a  weight  of  4  lb.  13  oz.  in 
the  former,  and  of  only  2  lb.  15  oz.  in  the  latter  case.   A  single  horse-load 
«f  turnips  selected  from  the  ground  prepared  in  autumn  only  numbered 
141  roots,  and  weig^d  as  much  as  109  stones,  shewing  the  weight  of 
each  root  to  be  10  lb.  13  oz.*    This  instance  proves  that  land  for  Swedish 
tum^s  may  be  prepared  in  autumn,  and  a  heavy  crop  obtained  on 
drills  as  wide  as  32  inches,  and  from  plants  15  inches  apart.    A  some- 
idiat  similar  success  attended  the  trial  of  raising  turnips  on  strong  clay- 
land,  at  ordinary  distances,  by  Mr  Peter  Thomson,  Peffermill,  near  Edin- 
bvgh.    8o  soon  as  the  ground  was  cleared  of  tares,  he  cross-ploughed  it 
with  a  deep  farrow ;  well  worked  it  with  harrows  and  grubber  early 
m  October ;  drilled  it  in  the  single  way  at  28  inches  asunder,  but^  ow- 
ing to  the  unfavourable  state  of  the  weather,  was  prevented  applying 
the  dung  until  December  and  January,  which  consisted  of  32  single 
horse-loads  of  street-manure  per  imperial  acre,  and  which  was  covered 
in  with  the  common  plough.     In  March,  the  soil  was  found  in  a  fine 
state,  but,  as  it  was  rather  foul  with  weeds,  the  drills  were  harrowed 
t  double  tine,  the  ground^  stirred  between  them  with  the  single-horse 
grabber,  and  set  up  with  the  double  mould-board  plough,  and  again 
«et  up  just  before  sowing  the  seed  of  the  green-top  yellow  turnip  on  the 
IStii,  and  of  the  white  globe  on  the  25th  and  26th  of  May.     The  yield 
was  32  tons  of  turnips  per  imperial  acre,  including  tops,  and  quite  free 
.    of  mildew.   The  fieM  had  been  dunged  5  years  before,  and  twice  since  top- 
dressed  with  8  bags  of  4  bushels  eaeh  of  soot  to  the  imperial  acre. t   Were 
sodi  modes  of  culture  adopted  in  the  south  of  England,  I  have  no  doubt 
certain  and  abundant  crops  of  turnips  would  be  raised  in  spite  of  drought 

•  M«rk-Lane  Express,  17th  October  1&42.  f  Ibid,  21st  November  1842. 
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and  insects,  and  the  slovenly  practice  of  broad-cast  culture  would  iben 
give  way  to  the  more  scientific  mode  of  the  drill  system. 

(2503.)  Besides  farm-yard  dung,  a  great  breadth  of  turnips  is  raised 
every  year  with  bone-dust.  This  manure  is  not  only  cheap,  but  insures 
a  good  crop  of  turnips  in  ordinary  circumstances,  and  its  use  expedites 
field-labour  very  much.  When  the  land  is  ready  to  be  drilled  up  firom 
the  flat,  the  drills  are  made  in  the  double  way  (2178.) ;  and  that  is  all 
the  preparation  the  land  requires  for  bone-dust,  which  is  then  applied 
by  the  bone-dust  sowing-machine,  represented  in  Plate  XXXI,  and  de- 
scribed below  by  Mr  Slight.  This  machine  deposites  the  bone-dust  and 
turnip-seed  at  the  same  time,  and  finishes  the  sowing  of  the  tumip-crop. 
The  quantity  of  bone-dust  used  is  commonly  16  bushels  or  2  quarters  to 
the  imperial  acre.  There  is  something  in  the  action  of  bone-dust  on 
the  soil,  and  its  consequent  power  to  produce  a  tumip-crop,  which  I  do 
not  understand,  the  means  being  apparently  so  inadequate  to  produce 
the  results  obtained.  What  I  mean  is,  that,  up  to  a  certain  quantity 
used,  this  manure  has  evidently  a  beneficial  effect,  but,  beyond  thatquaa*- 
tity,  there  is  derived  from  its  use  no  apparent  benefit,  in  as  far,  at  least* 
as  the  crop  is  concerned.  I  have  tried  to  raise  turnips  with  different 
quantities  of  bone-dust,  varying  from  12,  16,  20,  and  24  bushels  to  the 
imperial  acre,  and  have  found  the  crop  improved  up  to  16  bushels^  but 
any  quantity  beyond  that,  even  to  24  bushels,  produced  no  greater  effect 
on  the  turnips  in  the  same  field,  and  on  the  same  sort  of  soil,  than  16 
bushels.  Nay,  more  than  this,  my  late  agricultmral  preceptor,  Mr  George 
Brown,  when  he  farmedHetton  Steads,  in  Northumberland,  raised  as  good 
crops  of  turnips,  as  16  bushels  of  bone-dust,  with  only  8  bushels  of  bone** 
dust,  combined  with  an  indefinite  quantity  of  sifted  dry  coal-ashes ;  and 
yet  8  bushels  of  bone-dust,  or  an  indefinite  quantity  of  coal-ashes  applied 
separately,  produced  a  very  poor  crop  of  turnips.  It  is,  therefore,  unnor 
cessary,  in  so  far  as  the  crop  of  turnips  is  concerned,  to  sow  more  than 
16  bushels  of  bone-dust  alone,  or  8  bushels  with  coal-ashes,  or  perhaps 
street-manure.  Both  coal-ashes  and  street-manure,  when  proposed  to 
be  used  with  bone-dust,  should  be  kept  dry  under  cover  and  sifted  free 
of  large  lumps.  It  is  truly  surprising  what  an  effect  on  the  soil  so 
small  a  quantity  of  bone-dust  produces.  I  have  raised  a  portion  of  the 
manured  soil  of  a  drill  with  my  hand  before  the  turnip-seed  had  ger*- 
minated,  and  found  it  agglutinated  together  in  a  lump  with  a  greasy 
matter,  and  the  lump  interspersed  partly  with  white  mouldiness,  and 
partly  with  minute  fibres  of  plants.  When  the  turnip-seed  germinates, 
which  it  will  do  in  8  or  10  days,  according  to  the  state  of  the  weather, 
its  radicle  strikes  into  the  greasy  mass  of  earth,  and  sends  out  an  im- 
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mense  number  of  white  fibres  around  and  through  it.    Its  cotyledons 
then  expand  upwards  into  two  rudimentary  smooth  leaves,  and  imr 
mediately  thereafter  two  true  or  rough  leaves  appear,  and  these  last 
are  called  rav^k  leaves,  because  they  feel  rough  by  reason  of  the 
small  spicuke  which  may  be  observed  to  occupy  the  surfieu^e  of  every 
leaf  of  the  common  turnip.    The  rudimentary  leaves  of  the  Swedish 
turnip  are  not  rough  but  smooth,  because  the  plant  is  not  a  true  turnip^ 
but  a  species  of  cabbage,  which  are  all  smooth-leaved.    The  smaller 
bone-dust  is  ground  the  more  efiective  it  is  as  a  manure,  because  it 
then  mixes  more  intimately  with  the  soil,  though  its  action  upon  it 
ccmtinues  for  a  shorter  time  ;  and,  on  the  other  hand,  large  or  driUed^ 
or  imek-^HmeSj  as  they  are  called,  remain  longer  in  the  soil  undecom- 
posed,  but  produce  less  immediate  effect.    On  these  accounts,  bone-dust 
is  the  more  valuable  manure  for  turnips,  and  inch-bones  for  wheat. 
But  even  bone^ust  has  effect  beyond  the  tumip-caxq) ;  it  extends  its  in- 
fluence over  all  the  crops  of  the  rotation.    I  pulled  off  4  acres  of  tur- 
nips raised  with  bone-dust,  and  4  acres  adjoining  these  in  the  same  field 
that  had  been  raised  with  16  loads  of  farm-yard  dung ;  and  the  crop  of 
tnmips  was  not  only  better  after  the  bone-dust  than  after  the  dung,  but 
all  the  crops  that  followed  in  the  rotation,  namely,  barley,  hay,  pasture, 
and  oats,  were  also  better  in  their  respective  years.    Bone-duat^  when 
purchased  in  that  state  on  ship-board,  is  almost  always  adulterated  with 
dd  plaster,  brick-dust,  ashes,  &c. ;  and  should,  therefore,  be  purchased 
direct  from  the  grinder,  one  who  is  on  the  spot.     There  are  now  many 
bone-miUs  scattered  over  the  country.     To  avoid  adulteration,  an  asso- 
ciation of  farmers  was  formed  a  few  years  ago  in  Perthshire  to  import 
bones,  rape-cake,  &c.,  and  grind  them  at  their  own  mills  under  the 
soperintendence  of  a  manager  in  whom  they  have  confidence,  and  in 
tlug  way  they  continue  to  supply  themselves  with  genuine  manures. 
Bone-dust  is  best  conveyed  in  sacks,  and  40  bushels  will  fill  a  double- 
hone  cart  and  sow  2^^  acres  imperial.    It  weighs  47  lbs.  per  bushel.    It 
shonld  be  immediately  emptied  out  of  the  sacks  and  kept  in  small  heaps 
in  a  cool  shed  until  it  is  used,  as  it  is  very  apt  to  heat,  and  one  conse- 
qoence  of  recent  heating  is  to  become  lumpy  and  troublesome  to  sow  by 
the  machine,  though  otherwise  it  is  not  injured  but  rather  improved  by 
it  In  some  parts  of  the  country,  particularly  on  the  Borders,  bone-dust 
is  sown  by  hand  either  along  drills  made  up  in  the  single  way,  which 
are  then  split  in  the  double  way,  while  this  plan  imposes  the  trouble  of  a 
second  drilling,  or  it  is  sown  on  the  flat  ground  and  covered  by  drilling 
in  the  double  way.    In  both  cases,  the  seed  is  sown  afterwards  by  itseUP 
with  the  common  turnip-sowing  machine.     The  only  reason  I  have 
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heard  in  favour  of  sowing  bone-dust  by  hand  instead  of  machinery,  is 
saving  the  cost  of  the  machine  ;  but  whatever  advantage  is  gained  by 
this  saving,  it  is»  I  think,  evident  that  the  machine  must  deposite  the 
bone-dust  much  more  regularly  than  the  hand  ;  and  as  to  the  cost  of  a 
machine  the  saving  must  be  trifling,  as  hoppers  for  containing  bone-dust 
can  be  attached  and  made  to  remove  at  pleasure  from  an  ordinary  sowing- 
machine.  I  always  used  a  machine  of  this  form  myself.  But  in  a  case 
of  this  kind  accuracy  of  work  is  a  more  potent  consideration  than  the 
cost  of  a  small  machine,  even  though  it  should  be  used  but  for  a  few 
weeks  every  year.  There  is  another  consideration,  too,  of  even  greater 
import,  that  the  nearer  bone-dust  is  placed  to  the  turnip-seed  the 
quicker  will  the  seed  vegetate,  and  experience  has  proved  that  turnip- 
seed  may  safely  be  placed  amongst  bone-dust  In  sowing  by  hand,  the 
manure  is  not  placed  near  the  seed  in  as  feur  as  the  sower  knows,  and 
when  the  seed  is  sown  by  itself  after  the  bone-dust  has  been  covered  up 
by  the  drill,  the  sowing-machine  is  as  likely  to  deposite  it  away  from,  as 
near  to,  the  manure,  and  hence  a  regular  braird  cannot  be  insured  by 
the  practice.  The  ordinary  bone-dust  sowing-machine,  as  well  as  sow- 
ing by  the  hand,  deposites  the  bone-dust  in  a  continuous  line  along  the 
drill ;  but  a  sowing-machine  has  been  lately  invented,  and  is  partially 
in  use  in  Perthshire,  which  deposites  the  bone-dust  in  small  portions  at 
regular  intervals.  The  argument  in  favour  of  this  mode  of  depositing 
manure  is  the  comparatively  small  quantity  required  by  it  to  produce  a 
fiill  crop ;  and  certainly  when  bone-dust  is  either  very  scarce  or  very 
dear,  this  b  a  fair  argument  to  use  in  its  favour.  If  by  depositing  as 
much  bone-dust  at  given  distances  of  12  inches  as  would  be  deposited 
at  those  distances  were  16  bushels  per  acre  sown  in  a  continuous  line, 
and  if  the  quantities  so  deposited  at  intervals  of  12  inches  are  found  to 
produce  as  well-grown  turnips  as  a  continuous  sowing,  then  the  saving 
of  manure  must  be  as  great  as  from  ^  to  §,  because  the  intervals  between 
the  distances  are  not  manured  at  all ;  and  even  if  a  greater  quantity 
than  usual  were  sown  on  the  spots  at  intervals,  still  a  saving  would  be 
effected  upon  the  whole  ;  and  if  these  greater  quantities  are  found  to 
produce  a  greater  crop  than  the  usual  mode,  then  the  plumping  mode, 
as  this  method  of  sowing  by  intervals  is  termed,  may  be  regarded  as  a 
valuable  discovery.  Still  more  experience  of  its  results  are  required 
before  implicit  faith  can  be  placed  in  it  as  a  practice  fit  for  general 
adoption ;  although  it  must  be  owned,  that  the  anomalous  circumstance 
regarding  the  action  of  bone-dust  already  noticed,  namely,  of  its  maxi- 
mum effect  being  produced  by  a  given  quantity,  and  not  by  indefinite 
quantities — favours  the  pretensions  of  the  plumping  mode,  and  renders 
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it  deserving  of  experiment.     The  very  best  mode  of  using  bone-dnst 
in  small  quantity,  both  for  increasing  the  fertility  of  the  soil  and 
rearing  a  good  crop,  is  to  sow  the  seed  along  with  it  in  drills  already 
manured  with  farm-yard  dung.     The  bone-dust  secures  a  good  and 
quick  braird  of  the  plant,  and  the  dung  supports  it  powerfully  after- 
wards.    This  plan  I  would  recommend  to  be  pursued,  particularly  in 
England,  on  the  land  prepsured  for  turnips  in  autumn,  and  were  it  prac- 
tised we  need  not  despair  of  raising  heavy  crops  of  turnips,  espe- 
cially Swedes,  on  the  strongest  soils,  and  most  certainly  they  would  be 
obtained  after  thorough-draining.     On  using  bone-dust,  it  should  be 
measured  from  the  heaps  in  the  shed  in  bushels,  and  put  into  the  bodies 
of  close  carts,  which  should  be  left  at  stated  distances  upon  the  head- 
ridge  ;  it  being  exceedingly  inconvenient  to  take  bone-dust  out  of  sacks. 
A  field-worker  should  take  the  charge  of  replenishing  the  hoppers  of 
the  machine  as  the  steward  returns  with  it  to  the  headridge  at  every 
bout,  with  a  rusky,  fig.  371,  filled  by  the  frying-pan  shovel,  fig.  176.    As 
bone-dust  is  apt  to  heat  in  heap,  and  although  it  is  improbable  that  you 
will  keep  bone-dust  over  the  year,  it  being  more  profitable  to  put  it  into 
the  ground,  yet  in  case  you  should  have  any  left  over,  or  in  case  you 
should  purchase  a  lot  cheap  out  of  season,  it  may  be  proper  to  let  you 
know  how  to  keep  it  in  the  best  state  until  it  is  used  for  turnips  or  for 
any  other  purpose.    The  mode  of  keeping  it  is  this :  Whenever  you  get 
it,  you  should  put  it  on  a  dry  pavement  floor,  as  a  damp  one  rots  it  fast 
away.     Itr  will  heat  again,  but  not  so  violently  as  at  first  after  being 
made,  and  would  heat  again  every  time  it  is  turned,  which  it  should  not 
be.   It  should  not  be  kept  in  bags,  as  it  will  soon  rot  them,  as  I  have  ex- 
perienced, nor  should  it  be  kept  upon  or  under  a  wooden  floor,  as  it  will 
rot  them  both ;  nor  should  it  be  kept  near  horses  and  cattle,  as  they  evince 
a  strong  dislike  to  its  smell,  on  feeling  which,  horses  actually  become 
restive  and  troublesome.     If  new  bone-dust  obtained  from  the  mill  is 
desired  to  be  heated  at  once,  which  it  should  be  when  it  is  to  be  kept, 
the  process  is  much  accelerated  by  the  addition  of  a  little  sifted  coal- 
ashes  or  earth,  and  as  much  water  as  will  make  the  whole  mass  only 
damp,  and  turning  it  over  several  times  until  the  entire  mass  is  incor- 
porated ;  and  in  48  hours  the  heat  will  be  so  great  as  that  you  cannot 
hold  your  hand  in  it.     The  heat  will  gradually  subside,  the  mass  be- 
come dry  and  in  a  good  state  for  passing  through  the  sowing-machine. 
Heating  has  the  eff'ect  of  increasing  the  weight  of  bone-dust  from  471b. 
to  49  lb.  per  bushel,  and  this  increase  is  no  doubt  aflected  by  the  heat- 
ing having  taken  off  the  angles  of  the  particles,  and  allowing  them  to 
come  closer  together  in  the  bushel.    The  colour  is  also  changed  to  blue 
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and  yellow,  and  on  examination  by  the  microscope,  the  mass  will  be 
found  full  of  mites.* 

(2504.)  The  established  manures  for  raising  turnips  are  ferm-yard 
dung,  street-manure  in  the  neighbourhood  of  towns,  and  bone-dust. 
There  are  many  other  substances  which  have  been  recommended  for  the 
same  purpose,  such  as  guano,  animalized  carbon^  &c. ;  but  as  they  are 
only  of  comparatively  recent  introduction,  and  cannot  be  said  to  have  yet 
established  their  characters,  I  shall  decline  entertaining  their  pretensiona 
here,  and  shall  rather  notice  what  promise  they  hold  out  when  I  come 
to  mention  the  subject  of  making  experiments  in  agriculture. 

(2505.)  The  young  turnip-plants  may  be  expected  to  make  their  ap- 
pearance above  ground  in  the  course  of  8  or  10  days  at  soonest,  and 
later  if  the  weather  is  unfavourable  to  vegetation.  When  the  plants 
have  attained  about  3  inches  in  length,  it  is  time  to  prepare  for  their 
being  singled^  that  is,  thinned  out  singly  to  determinate  distances.  The 
first  operation  in  preparation  of  the  process  of  singling,  is  passing  the 
horse-hoe  between  the  intervals  of  the  rows  of  the  turnip-plants.  This 
implement,  assimiing  different  forms,  is  drawn  by  a  single  horse,  and 
guided  by  a  ploughman,  and  is  figured  and  described  below.  The  object 
of  using  this  implement  at  this  time,  is  partly  the  removal  of  any  young 
weeds  that  may  have  shewn  themselves  between  the  drills,  but  chiefly 
to  pare  away  a  little  of  the  earth  from  each  side  of  the  drills,  in  order  to 
afford  facility  to  the  hand-hoe  in  singling  out  the  plants.  The  implement 
used  for  singling  turnips  is  represented  in  fig.  423,  and  consists^of  an  iron 

Fig.  423. 
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plate  faced  with  steel,  a,  7  inches  in  length  and  4  inches  in  breadth : 
this  has  an  eye  b  attached  to  its  upper  edge  to  receive  the  shaft  c,  usu- 
ally made  of  fir,  to  make  the  implement  as  light  as  possible.  The  shaft 
should  not  exceed  3  feet  in  length,  though  in  some  parts  of  the  country 
it  is  4i  feet,  whilst  in  others  it  is  as  short  as  33  inches.  The  shorter  it 
is  the  better  for  the  work,  as  it  enables  the  field-worker  to  bow  closer  to 
the  ground;  but  this  position  is  very  severe  upon  the  back,  and  on 
this  account  the  shaft  is  in  some  places  made  so  long  as  to  allow  the 
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wtH^er  to  stand  nearly  upright,  in  whicli  position,  bowever,  the  eye  and 
band  being  remored  a  considerable  distance  from  so  small  an  object  as  a 
tnnip-plant,  she  cannot  command  the  implement  so  effectually  in .  the 
thinning  of  ike  plants,  as  niien  the  hands  are  placed  nearer  the  working 
part  of  the  hoe.  The  attitude  of  the  workers,  the  best  mode  of  using  the 
hoe,  and  of  arranging  the  &eld-workers  at  singling,  is  endeavoured  to  be 
represented  by  fig.  424.  This  work  is  performed  by  the  field<workers  of 
the  farm,  and  they  are  placed  or  ttenled  to  the  work,  as  it  is  termed,  at 


erery  2  rows,  that  is,  be^nning  at  one  side  of  a  field,  the  first  woiker  is 
■tented  to  the  first  and  second  drills  Im  and  ik,  the  second  worker  to 
the  third  and  fourth  drilb  y  h  and  e/,  the  third  worker  to  the  fifth  and 
nzth  drib  rt/  and  a  b,  and  so  on  with  every  other  worker.  The  reason 
forthis  particular  arrangement.  Instead  of  giving  I  drill  to  every  worker, 
is,  that  each  may  have  sufficient  room  to  work,  and,  having  2  drills  each, 
the  whole  body  of  workers  have  to  shift  their  ground  the  seldomer.  It 
is  Dot  easy  to  give  a  short  account  of  the  mode  of  using  the  hoe  is 
^Sliiig  turnips ;  but  the  following  directions  may  serve  to  shew  the 
leading  requisites  to  perform  that  operation  in  the  best  manner.  On 
commencing  to  single  the  first  drill  I  m,  the  feet  are  placed  on  each  side 
of  the  second  drill  ik,  so  that  the  side  of  the  worker  is  presented  to  the 
drill  to  be  singled,  Hie  shaft  of  the  hoe  is  held  near  its  end  with  one 
band,  while  the  other  hand,  being  that  of  the  side  in  front,  is  placed  a 
little  in  advaDce.  The  foremost  hand  indicates  whether  ihe  person  is 
right  or  left  handed,  as  it  is  rare  to  find  a  worker  that  can  single  turnips 
with  either  hand.  The  foremost  band  is  steadied  by  being  rested  par- 
tially on  the  bend  of  the  leg  of  the  same  side.  The  hoe  is  pushed  chiefly 
by  tfie  weight  of  the  body  of  the  worker  agiunst  the  row  of  plants,  when 
u  many  plants  are  removed  by  the  forward  push  as  the  length  of  the 
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face  of  the  hoe  covers,  and  the  body  is  then  brought  back  to  its  former 
position,  so  there  is  an  oscillation  of  the  body  forwards  and  backwards 
in  the  act  of  singling.  In  pushing  away  another  portion  of  the  plants^ 
the  side  of  the  hoe  covers  the  plant  next  to  the  one  intended  to  be 
left  growing,  which  is,  of  course,  made  to  stand  single.  This  singling 
constitutes  the  difficulty  of  the  operation,  for,  if  attention  and  dexte- 
rity are  not  exercised  in  it,  the  plant  will  be  dragged  up  by  the  roots 
with  the  slightest  hold  of  a  portion  of  its  leaf ;  and,  although  the  leaves 
may  be  quite  free,  the  stem  or  roots  may  intertwine  with  those  of  the 
adjoining  plants.  It  is  found,  that  the  best  mode  of  avoiding  these  dif- 
ficulties is  to  single  the  plants  before  the  leaves  become  so  enlarged  as 
to  be  confounded  with  those  of  other  plants,  or  the  stems  to  become  so 
drawn  up  as  to  intertwine  amongst  each  other.  It  is  also  found,  that  in 
pushing  the  hoe  is  a  much  safer  mode  of  leaving  the  plants  single  than 
by  drawing  it  towards  the  worker.  The  plant,  on  being  left  single,  falls 
away  from  the  worker  upon  its  side,  partly  from  want  of  the  support  of 
the  others,  and  partly  from  the  taking  away  of  a  portion  of  the  soil  from 
its  roots.  The  plants  are  represented  on  their  sides  in  the  row  n  o,  fig. 
424.  They  receive  no  injury  in  falling  over,  for,  if  the  weather  is  at  all 
favourable,  they  will  have  nearly  recovered  their  upright  position  by  the 
following  day ;  and  it  is  found,  that  all  that  portion  of  the  root  which  was 
drawn  a  little  farther  out  of  the  earth,  being  all  the  part  left  exposed 
above  the  ground,  is  converted  into  bulb.  When  the  first  of  the  two  rows 
are  thus  singled,  the  second  row  is  then  singled,  on  the  completion  of  the 
bout.  Thus,  singling  the  turnips  on  going  up  the  drill  /m,  fig.  424,  the 
worker  returns  down  ki;  on  going  up  the  drill g  A,  she  returns  dowa/e ; 
and  on  going  up  c  d,  she  returns  down  b  a.  All  the  figures  in  the  cut  are 
represented  going  up  singling  the  first  drills  of  the  stent.  There  are  only 
3  figures  introduced,  but  the  number  of  course  can  be  increased  to  any 
amount  that  there  is  room  for  in  the  field.  On  shifting  the  workers 
from  one  stent  to  another,  the  worker  nearest  that  part  of  the  field 
which  has  yet  to  be  singled  forms  the  pivot  upon  which  the  rest  turn. 
Thus  the  figure  on  the  drill  Im,  on  finishing  the  drill  n  o,  shifts  to  the 
next  drill  Im,  forming  the  pivot  for  the  rest  to  tum^  who,  before  the 
shift,  had  worked  in  the  drills  beyond  n  o,  and,  in  like  manner,  after  the 
figure  in  the  drill  c  d  shall  have  returned  by  the  drill  b  a,  she  will  take 
her  position  at  the  drill  on  this  side  of  a  b,  and  form  the  pivot  upon 
which  the  others  will  take  up  their  position  on  this  side  of  her.  This 
alternate  shifting,  whilst  it  keeps  every  worker  in  her  own  relative  place, 
and  prevents  confusion,  serves  to  mark  the  point  from  which  each  sue- 
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cessiye  stent  is  measured.  In  some  parts  of  the  countiry,  especially  in 
England,  a  triangular  form  of  hoe,  of  3  faces,  is  used  instead  of  the 
common  hoe  represented  above.  It  is  preferred,  I  believe,  on  the  idea 
that  its  3  faces  will  last  longer  than  the  one  face  of  the  common  hoe, 
and  is  therefore  considered  a  cheaper  instrument ;  but  this  notion,  I 
suspect,  is  not  well  founded,  as  the  common  hoe  costs  only  2d.  per 
inch,  while  the  triangular  costs  4d.  per  inch  along  the  working  face. 
There  is  this  insuperable  objection  against  the  triangular  hoe,  that, 
in  pushing  away  the  superfluous  plants  with  it,  the  very  acute  angle 
of  its  comer  is  so  small  as  to  be  apt  to  miss  a  hold  of  the  plant  that 
dionld  be  taken  away  from  the  one  to  be  left  single;  whereas,  the* 
strai^t  side  of  the  common  hoe  covers  that  plant  completely  from  leaf 
to  root,  and  takes  it  away  decidedly  with  the  rest.  In  using  the  hoe,  it 
is  not  an  uncommon  practice,  both  in  England  and  Ireland,  to  make  re- 
gular gaps  with  it  amongst  the  plants,  and  to  leave  their  singling  to  boys 
or  girls  by  the  use  of  the  fingers,  and  hence  they  act  as  assistants  to  those, 
Qsoally  men,  who  form  the  gaps  with  the  hoe.  No  doubt  turnips  may  be 
singled  in  this  way,  but  at  greater  expense,  and  it  entrusts  the  selec- 
tion of  the  plants  to  be  singled  to  the  judgment  of  mere  boys  and  girls, 
who  cannot  be  supposed  to  know  so  well  the  properties  which  render 
plants  valuable,  as  experienced  adult  persons.  Indeed,  I  consider  the  em- 
ployment of  boys  and  girls  in  singling  turnips  a  questionable  policy,  and 
certainly  they  ought  not  to  work  in  company  with  an  experienced  band 
of  field-workers,  because  they  work  much  slower,  as  may  be  expected  of 
aU  inexperienced  persons,  and,  of  course,  they  restrain  the  progress  of 
the  working  band,  for  these  will  not  at  all  times  leave  their  young  com- 
panions far  behind ;  but  their  want  of  skill  causing  them  to  destroy 
many  plants  that  should  be  left,  is  even  a  greater  evil  than  slow  work. 
Two  young  people  might  be  put  on  one  drill,  but  this  deranges  the  form 
of  the  whole  band,  and  rather  than  do  that,  they  should  be  put  by  them- 
selres  at  another  part  of  the  same  or  another  field.  It  is  true  that 
iMjrs  and  girls  must  acquire  a  knowledge  of  this  work,  but  to  effect  the 
acquisition  they  should  at  first  be  placed  in  a  part  of  a  field  which  offers 
peculiar  facilities  for  singling,  such  as  a  smooth  state  of  the  ground,  and 
the  most  proper  age  of  the  plants ;  and  so  circumstanced  they  will  learn 
to  single  at  leisure,  and  understand  instructions  more  readily  from  an 
experienced  worker,  who  should  be  set  to  superintend  them.  Singling 
of  turnips  should  only  be  prosecuted  when  the  ground  is  dry,  and  the 
plants  themselves  also  dry,  as  they  then  separate  from  one  another  more 
readily.    Whenever  the  ground  becomes  cloggy  on  the  hoes,  even  with  a 
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shower,  the  work  should  be  desisted  from  until  drought  returns.  The 
quantity  of  work  done  in  singling  turnips  varies  in  different  parts  of  the 
country.  In  the  midland  counties  of  Scotland  it  is  estimated  to  take  3 
women  to  single  1  Scotch  acre  in  a  day  of  10  hours,  and  there  the  long- 
shafted  hoes  are  in  general  use,  and  the  women  work  with  upright 
backs.  In  other  parts  1  woman  will  single  i  an  English  acre  in  a  day 
of  10  hours,  and  there  short-shafted  hoes  are  used,  and  the  women  work 
with  bent  backs.  One  summer  I  superintended  16  field-workers,  and 
they  singled  about  90  acres  imperial  in  8  days  of  10  hours  each,  which 
was  equivalent  to  nearly  |  of  an  acre  a  day  to  each  worker.  This  is 
above  the  average  rate  of  work,  but  then  the  weather  was  exceedingly 
fine  all  the  time,  the  land  mellow  and  dry,  the  plants  were  of  a  proper 
age  in  the  progress  through  the  Swedes  to  the  white  globes,  and  the 
women  were  all  first-rate  workers.  I  set  an  excellent  steady  hand  as 
leader  to  the  band,  whom  she  carried  on  like  clock-work.  She  herself 
preferred  to  work  with  a  hoe  of  only  33  inches  in  length,  which  allowed 
her  to  bow  down  to  h^r  work,  and  which  she  performed,  in  conse* 
quence,  in  the  most  perfect  manner ;  the  hoes  of  the  rest  were  36  inches 
in  length.  A  rest  of  20  minutes  was  given  them  at  each  mid-yoking, 
and,  instead  of  fatiguing  themselves  walking  home,  they  brought  their 
dinners  to  the  field,  consisting  of  barley  and  pease  bread,  and  a  bottle  of 
milk.  I  took  my  own  bottle  of  milk  and  loaf  of  home-made  bread  to 
the  field,  and  enjoyed  my  repast  at  the  hedge-root  with  a  genuine  re- 
lish, in  as  light-hearted  a  company  as  ever  undertook  laborious  work. 

(2506.)  After  the  plants  that  have  been  removed  by  the  singling  into 
the  middle  of  the  drills  are  partly  decayed,  and  the  leaves  of  the  single 
plants  have  attained  about  6  inches  in  length,  the  horse-hoe  or  scuffler 
is  again  set  to  work  to  harrow  the  removed  plants  to  the  surface,  and  to 
destroy  any  surface  weeds  that  ^ay  have  made  their  appearance.  After 
the  turnips  are  all  singled  and  scuffled,  the  field- workers  hoe  the  turnips 
in  the  order  they  were  singled,  that  is,  remove  the  weeds  from  between 
the  plants,  and  loosen  the  soil  immediately  around  them.  This  is  done 
by  setting  one  foot  on  each  side  of  a  drill,  and  on  grasping  the  hoe  short, 
the  earth  is  loosened  with  it  around  every  plant,  all  double  plants  re- 
moved by  the  hand,  and  every  weed  pulled  by  the  hand  that  is  found 
growing  too  near  a  single  plant  for  the  hoe  to  remove,  which,  if  attempted 
by  the  hoe,  might  cut  the  plant  through ;  and  care  should,  also  be  taken 
that  no  plants  are  cut  through  by  the  root  under  ground  with  the  hoe. 
A  second  hoeing  of  a  similar  kind  generally  finishes  the  hand-culture  of 
the  turnip-crop.     In  stenting  the  drills  for  hoeing,  a  drill  is  given  to 
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each  worker,  because  when  they  hoe  beside  each  other  they  can  see 
whether  the  ground  is  entirely  hoed  over,  which  it  should  be,  wherever 
there  is  a  weed  seen  growing ;  and  as  each  worker  embraces  a  drill  be- 
tween her  feet,  and,  as  it  were,  covers  her  own  drill,  there  is  no  chance 
of  her  jostling  her  neighbour,  which  she  would  do  in  singling  were  each 
to  take  a  drill,  for  the  worker  has  to  stand  over  the  drill  next  the  one 
she  singles  to  find  room  for  the  action  of  the  hoe.  Before  sowing  tur- 
nips, the  land  should  generally  be  as  clean  as  it  can  be  made ;  but 
when  it  has  been  allowed  to  run  excessively  foul  to  weeds,  rather  than 
be  too  late  in  sowing  the  crop  by  cleaning  the  land,  and  rendering  it  too 
fine,  that  is,  deaf^  sow  the  crop  in  due  time  ;  and  provided  the  weeds  can 
be  kept  down  by  the  horse  and  hand  hoe,  until  the  luxuriance  of  the 
leaves  cover  the  drills,  the  weeds  will  be  smothered  under  them  and  rot, 
and  serve  partly  to  support  the  turnips ;  and  after  the  turnips  have  been 
eaten  off  with  sheep  in  winter,  not  a  single  weed  will  be  seen  in  the 
knd  in  spring  when  it  is  ploughed  up,  either  for  spring  wheat  or  bar- 
le;.  I  had  a  favourable  opportunity  of  witnessing,  one  season,  an  in- 
stance of  what  I  am  now  describing.  I  had  a  field  of  25  acres  so  foul  with 
common  couch  grass,  that  it  was  utterly  impossible  to  clean  it  in  time. 
After  removing  the  roughest  part  of  the  wrack  to  the  compost  stance, 
the  land  was  dunged  and  sown  with  white  globe  turnips,  and  the  result 
was  as  I  have  stated.  And  here  I  may  mention,  that  the  turnip  sow- 
ing-machine, which  has  movable  coulters  and  handles,  is  the  best  for 
sowing  foul  land. 

(2507.)  With  regard  to  the  setting  up  of  turnips,  I  am  of  opinion  that 
it  is  an  unnecessary  piece  of  work  in  most  cases,  and  certainly  on  dry 
turnip-soil,  and  on  thorough-drained  land,  I  would  not  set  them  up,  for 
two  reasons,  namely,  that  smooth  ground  is  the  best  for  sheep  to  lie  on 
on  turnips  in  winter  ;  and  that  on  ground  with  a  considerable  inclina- 
tion hollow  drills  serve  only  as  channels  for  surface-water  to  carry  away 
the  best  of  the  soil  to  the  bottom  of  the  inclination.  There  is,  besides, 
the  objection  of  setting  up  or  working  in  any  way  amongst  turnips  after 
the  leaves  have  nearly  met  in  the  drills  ;  and  this  objection  is  founded 
on  a  physiological  fact  connected  with  the  growth  of  the  plant  which  I 
shall  mention.  Early  one  summer  morning,  many  years  ago,  I  observ- 
ed a  whiteness,  like  hoar-frost,  in  the  bottom  of  the  drills  between  the 
rows  of  young  turnips  before  their  leaves  had  met  across  the  drills. 
Knowing  from  the  temperatiu*e  of  the  air  that  the  phenomenon  could 
not  be  hoar-frost,  I  examined  it  particularly,  and  found  that  it  arose 
from  the  deposition  of  dew  on  innumerable  minute  fibres  proceeding 
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from  the  roots  of  the  turnips,  which  had  not  yet  attained  the  form  of  a 
bulb,  and  interlacing  one  another  across  the  drills  from  either  row  of 
turnips.  A  similar  appearance  may  be  observed  at  any  time  on  a  spider's 
web  bespangled  with  dew  or  mist  on  a  furze  bush.  Having  traced 
these  delicately  minute  vegetable  fibres  to  the  roots  of  the  turnips,  it 
occurred  to  me  that  it  was  surely  an  error  in  practice  to  work  amongst 
turnips  after  the  development  of  such  fibres,  for  there  cannot  be  a 
doubt  that  these  are  sent  out  for  some  special  purpose  connected  with 
the  growth  of  the  plants.  Either,  then,  the  setting  up  should  be  con- 
cluded before  the  exhibition  of  these  fibres,  or,  if  there  is  not  time  to 
do  that,  the  setting  up  should  be  abandoned  altogether,  for  I  apprehend 
that  more  injury  will  accrue  to  the  crop  from  disruption  of  those  fibres 
than  advantage  from  the  formation  of  a  channel  in  the  bottom  of  the 
drills,  the  only  benefit  of  which  to  the  land  can  be  to  carry  off  superflu- 
ous surface-water,  when  the  land  is  undrained ;  but  when  it  b  drained, 
these  channels  are  of  no  use,  for  then  there  will  be  no  surface-water  to 
run  off,  as  it  will  be  absorbed  by  the  soil  as  fast  as  it  falls  in  the  shape 
of  rain.  These  fibres  are  not  to  be  seen  after  the  dew  is  evaporated, 
except  on  the  most  careful  examination  of  the  surface  of  the  soil.  The 
same  phenomenon  may  be  partially  observed  amongst  drills  of  potatoes ; 
but  the  fibres  from  the  roots  of  the  potato  spread  more  under  the  im- 
mediate surface  of  the  ground  than  those  from  the  turnip.  Such  is  the 
anxiety  of  most  farmers  to  set  up  drills,  that  I  have  seen  the  double 
mould-board  plough  smashing  amongst  the  leaves  of  both  potatoes  and 
turnips  after  they  had  met  across  the  drills. 

(2508.)  In  regard  to  setting  up  the  potato  crop,  it  is  perhaps  neces- 
sary to  do  it  to  a  partial  extent,  inasmuch  as  those  potatoes  which  grow 
in  a  cluster  around  the  stem  of  the  plant,  near  the  surface  of  the  ground, 
and  even  above  it,  would  be  too  much  exposed  to  the  air,  and,  on  be- 
coming entirely  green,  be  bitter  to  the  taste.  An  interesting  experi- 
ment on  the  depth  to  which  potatoes  should  be  earthed,  was  made  by 
Mr  Peter  Mackenzie,  Plean,  near  Stirling.  "  On  well-drained  land," 
he  says,  on  describing  the  results  of  the  experiment,  **  three  modes  of 
cultivating  the  potato  were  tried ;  the  dung  used  being  what  is  called 
well-made  farm-yard  manure.  The  first  was  similar  to  the  plan  usually 
adopted,  namely,  earthing  up  the  crop,  until  the  interval  between  the 
rows  was  2  or  3  inches  deeper  than  the  roots  and  dung.  The  second 
plan  differed  only  from  the  first  in  being  less  earthed,  or  what  may  be 
called  by  some  a  half  setting  up.  The  third  mode  had  no  earth  drawn 
to  the  stems  of  the  plants,  and  the  earth  was  only  hoed  between  the 
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rows.  The  danf^ng  of  the  crop  and  the  distance  between  the  rows 
were  equal  When  the  potatoes  were  dug,  the  advantage  of  the  second 
mode  of  culture  over  the  first  was  fully  more  than  ^  part  of  the  increase, 
sad  better  in  quality ;  for  the  potatoes  grown  by  the  first  plan  would 
not  bring  the  same  price  in  the  market  which  the  second  would.  The 
produce  of  the  third  plan  was  nearly  equal  in  bulk  with  the  second,  but 
rather  inferior  in  quality,  many  of  the  potatoes  having  their  sides  ^i-^en^c/ 
hj  being  exposed  to  light.  While  growing,  the  second  and  third  lots 
had  a  much  more  healthy  appearance  than  the  first ;  and  when  dug, 
what  remained  of  the  dung  that  was  used  was  well  mixed  with  the  soil ; 
while  the  dung  of  the  first  lot  was  dry  and  little  decomposed,  clinging 
in  clusters  to  the  roots  of  the  potato  plants  when  they  were  dug.  It 
would  be  little  ^trouble  for  fanners  and  others  who  grow  the  potato," 
advises  Mr  Mackensie,  ^*  to  try  the  experiment  on  land  that  has  been 
well  drained ;  for  it  would  certainly  be  a  great  advantage  to  themselves 
if  they  could  increase  their  potato-crop  ^  more  than  is  usually  grown, 
and  with  less  labour  to  themselves  and  horses.  When  we  bear  in 
mind  the  number  of  acres  which  are  planted  with  potatoes,  it  must 
greatly  increase  the  food  of  our  country,  both  for  man  and  beast,  if  20 
or  30  bolls  were  added  to  every  acre  in  the  produce  of  that  essential  ar- 
tide  of  food.  When  we  remember  the  number  of  square  feet  there  are 
in  an  acre,  and  if  upon  every  square  foot  an  extra  potato  were  raised 
weighing  only  ^  lb.,  more  than  4  tons  would  be  added  to  the  crop  of 
every  acre."  *  It  thus  appears  that  a  partial  earthing  up  is  beneficial 
to  the  potato  crop ;  but  the  same  reason  does  not  apply  to  the  turnip. 

(2609.)  From  what  I  have  said  on  the  effect  of  1  or  2  inches  between 
the  turnips  decreasing  the  weight  of  a  crop  of  turnips  several  tons  per 
acre,  in  (1258.),  the  singling  and  hoeing  of  the  turnip-crop  ought  to  be 
regarded  as  one  of  the  most  important  particulars  that  demand  your  at- 
tention. If  you  wish  to  preserve  a  distance  of  9  inches  between  the 
plants  of  white  globe  turnips,  the  first  consideration  is,  whether  the 
plants  have  brairded  so  equally  over  the  field  as  to  allow  you  to  preserve 
an  equal  distance  between  the  plants.  Being  satisfied  that  the  germi- 
nation of  the  seed  is  pretty  equal  over  the  field,  then  it  ought  to  be  your 
endeavour  to  single  off  the  plants  at  the  stated  distances  desired,  say 
9  inches  of  white  globes  and  12  inches  of  Swedes.  The  hoe  commonly 
m  use  is  7  inches  long  in  the  mouth,  so  there  is  plenty  of  room  for  it  to 
bave  a  play  in  both  sides,  to  allow  plants  to  stand  9  inches  asunder.  If 
care  were  besian>ed  on  this  process  of  singling  out  the  plants,  there  can- 

*  Quarterly  Journal  of  Agriculture,  rol.  xiii.  p.  363. 
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not  be  a  doubt  but  that  they  would  grow  at  those  stated  distances^  and 
produce  such  a  weight  of  crop,  as  the  average  weight  of  bulb  from  an 
average  portion  of  the  crop  would  indicate.  In  like  manner,  were  the 
after  hoeings  of  the  crop  to  receive  due  attention,  there  would  be  no 
cutting  up  of  single  plants,  and,  of  coiurse,  no  blanks.  Were  both  these 
operations  conducted  with  proper  care,  the  estimated  weight  of  the  tur- 
nip crop  could  not  so  much  exceed  the  realized,  as  is  too  frequently  the 
case.  But  instead  of  care  being  bestowed  on  either  of  these  operations, 
field-workers  are  often  left  to  themselves,  and  then  talking,  the  prover- 
bial failing  of  women,  occupies  their  attention  much  more  earnestly  than 
the  work  they  are  engaged  in.  Plants  are  knocked  oflf  without  regard 
to  the  space  left  between  them ;  and  even  when  women  are  superin- 
tended, many  are  so  disingenuous,  that  when  they  clear  a  space  too  bare, 
they  will  stick  in  a  plant  into  the  place,  which,  of  course,  dies  off.  Gra- 
velly soil  is,  with  the  best  work-people,  difficult  to  work  in  with  a  hand- 
hoe,  as  the  comer  of  the  hoe  will  sometimes  start  off  a  small  stone,  and 
cut  through  or  remove  a  plant  against  the  will  of  the  worker.  Such 
soils,  therefore,  require  particular  attention  in  singling  or  hoeing  the 
crop.  Instead,  therefore,  of  stewards  being  anxious  merely  to  gatiher  a 
large  number  of  field-workers  to  the  singling  of  the  turnips,  their  anxie- 
ty should  be  evinced  to  obtain  a  number  of  practised  hands,  in  whom 
they  can  place  confidence  for  attention  and  skill. 

(2510.)  Swedish  turnips  transplant  very  well,  like  the  common  cab- 
bage ;  but  the  true  turnip,  the  white  globe  or  yellow,  do  not  transplant, 
and  any  attempt  to  fill  up  blanks  with  them  ends  in  disappointment. 
When  first  introduced  into  this  country,  the  seeds  of  the  Swedes  were 
sown  in  the  garden,  and  the  plants  transplanted  in  the  field  ;  but  now 
by  far  the  most  common  way  of  procuring  plants  is  sowing  the  seed  at 
once  in  the  field.  I  have  tried  several  times  to  fill  up  blanks  in  drills  with 
carefully  removed  plants,  but  though  most  of  them  grew,  they  never  at- 
tained the  size  of  the  rest  of  the  field.  Mr  Howison  of  Crossbum  House, 
Lanarkshire,  adopted  a  mode  of  transplanting  Swedes  on  strong  land, 
which  deserves  attention,  and  may  be  even  extensively  practised  in  a 
season  unfavourable  to  the  working  of  strong  land  in  time  for  Swedes. 
There  is  first  the  method  by  which  plants  are  procured  to  be  described, 
and  then  the  transplanting  of  them.  "  In  an  open  piece  of  ground,*' 
says  Mr  Howison,  '*  I  form  raised  drills  at  the  distance  of  12  inches 
from  centre  to  centre,  in  each  of  which  I  place  a  layer  of  short  dung, 
closely  laid  on,  on  which  the  turnip-seed  is  pretty  thickly  sown,  and  after- 
wards covered  with  i  inch  of  fine  mould.  The  breadth  of  the  drills  at 
top  should  not  be  more  than  4  inches,  so  that  the  earth  and  plants  may 
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be  DMHre  completely  lifted  together  by  the  spade,  when  to  be  trans- 
planted.    The  time  of  sowing  should  be  regulated  according  to  the 
purposes  intended ;  and  as  a  fall  of  ground  converted  into  drills  will 
produce  plants  sufficient  for  transplanting  3  or  4  acres,  it  is  bet- 
t^  always  to  have  a  superabundance.     As  to  the  best  age  for  tak- 
ing up  the  plants,  I  have  found  no  difference  in  their  success  from 
the  time  they  have  got  their  proper  leaves,  until  they  are  3  or  4 
months  old ;  however,  those  intended  to  remain  long  should  be  thinned 
out  in  the  rows.     I  need  scarcely  mention,  that  in  dry  weather  they 
should  be  carefully  watered,  which  in  so  small  a  space  can  easily  be 
done.     Having  provided  a  wheelbarrow,  a  garden  spade,  and  a  couple 
of  flower- pot  saucers  of  a  large  size,  I,  with  the  spade,  lift  up  its  breadth 
of  one  of  the  drills,  taking  care  that  the  spade  enters  below  the  roots  of 
the  plants.     This  spadeful  is  then  carefully  placed  in  the  barrow,  and 
the  same  operation  is  repeated  until  the  quantity  of  plants  wanted  is 
taken  up.     When  that  is  done,  they  are  then  removed  in  the  barrow  to 
the  field,  where  they  are  transplanted  with  the  implements  above  men- 
tioned.   It  is  necessary  for  expedition  that  2  persons  be  employed  in  the 
transplanting — one  to  prepare  the  plants,  the  other  to  transplant  them. 
One  spadeful  is  then  taken  from  the  barrow,  and  with  a  knife  divided 
into  3  or  4  pieces,  1  of  which  is  taken  into  the  hand  and  carefully  drawn 
asunder  so  as  to  lay  open  the  roots  of  the  plants  with  as  little  injury  to 
them  as  possible,  and,  taking  hold  of  the  leaves  of  the  one  that  appears 
uppermost,  draw  it  gently  out  with  as  niany  of  the  little  balls  of  earth 
and  dung  adhering  to  its  tender  roots  as  practicable,  and  place  it  in  one 
of  the  saucers.     In  this  way  when  the  saucers  have  been  carefully  filled 
with  the  plants  laid  in  regular  rows,  the  transplanter  may  commence  his 
operations.     He  should  then,  with  a  short  dibble  not  thicker  than  his 
finger,  make  a  hole  which  should  only  reach  to  the  dung ;  and  then  lift- 
ing up  a  plant  by  its  leaves  drop  it  into  the  hole,  and  with  the  fingers 
of  both  hands  press  the  earth  gently  around  it.    In  this  way  2  drills 
may  be  planted  at  the  same  time.    His  follower  with  the  barrow  will  be 
able  to  supply  him  with  prepared  plants  ;  and  from  my  experience  the 
2  men  should  be  able  to  finish  1  rood  of  ground  in  the  course  of  the  day 
if  the  plants  are  8  inches  distant  from  each  other.    I  may  here  warn  the 
transplanter  against  using  plants  that  have  not  one  or  more  balls  of 
dung  or  earth  adhering  to  their  roots ;  for  if  he  does,  the  chance  of  their 
growing  will  be  very  small."     The  advantages  attending  this  mode  of 
transplanting  Swedes,  which  I  have  no  doubt  is  most  efiectual,  are  stated 
by  Mr  Howison  to  be  three : — ^it  enables  the  farmer  to  fill  up  the  blanks 
of  a  turnip  or  potato  field  with  good  plants  of  Swedes  ;  it  is  more  cer- 
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tain  of  proooring  a  crop  than  sowing  the  turnips  over  again.  This  was 
exemplified  on  the  farm  of  Green  Bumside,  Lanarkshire,  in  1839,  ten- 
anted by  Mr  James  Cassie,  when  in  October  of  that  year  '^  the  crop  that 
had  escaped  the  ravages  of  the  fly  was  excellent ;  the  transplanted  very 
good,  but  the  turnips  not  so  large  in  general  as  the  first.  The  third, 
although  sown  on  the  same  day  as  the  others  were  transplanted,  were 
none  of  them  the  size  of  an  egg,  which  I  believe  is  always  the  case  with 
late  sown  turnips,  although  the  result  is  difficult  to  be  accounted  for.  I 
may,  in  conclusion,  mention  another  advantage,  that  it  is  best  performed 
in  wet  weather  when  all  other  field-labour  is  at  a  stand.  I  consider 
rainy  and  cloudy  weather  as  of  the  utmost  importance  to  successful  trans- 
planting ;  and  so  much  so,  that  I  prefer  waiting  weeks  to  attempting  it 
in  sunny  and  dry  weather."* 

(2511.)  The  culture  of  mangel-wurzel  is  exactly  similar  to  that  of 
Swedish  turnips,  up  to  the  point  of  sowing  the  seed,  which  is,  however, 
done  in  a  very  different  manner,  owing  to  its  peculiar  structure ;  that  of 
Swedish  turnip  is  smooth,  and  can  be  sown  with  a  machine,  but  the  seed 
of  mangel-wurzel  is  contained  within  a  persistent  capsule  which  is  so 
rough  as  to  be  impracticable  for  any  machine  yet  invented  to  sow  it.  I 
have  had  very  little  experience  myself  in  raising  mangel- wiirzel ;  it  is 
but  little  cultivated  in  Scotland,  the  climate  being  too  cold  for  it,  but  is 
extensively  cultivated  in  England,  and  is  now  to  be  found  in  Ireland, 
where  it  grows  in  the  greatest  luxuriance,  as  I  have  had  opportunities 
of  observing.  There  are  3  kinds  recommended  for  field-culture,  the 
common  long  red,  the  sugar-beet,  and  the  orange-globe-beet.  The 
sugar-beet  is  too  delicate  for  this  climate,  and  of  the  other  two  sorts, 
the  orange-globe,  though  of  late  introduction,  is  the  favourite  for  yield- 
ing a  sweet  root  and  large  crop.  The  way  I  sowed  the  common  long 
red  or  marbled  mangel-wiirzel,  after  the  drills  had  been  dimged  and 
split  in  the  double  mode  (2178.),  on  good  hazel  loam,  in  the  end  of 
April,  was  this : — ^A  rut  was  made  by  a  field- w.orker  along  the  top  of  the 
drill  with  a  common  draw-hoe,  fig.  422,  another  field-worker  followed 
and  dropped  in  the  seed  along  the  bottom  of  the  rut  with  the  hand,  and 
a  third  followed  last  and  covered  up  the  seed  with  the  earth  raised  by 
making  the  rut,  with  the  back  of  an  iron  garden  rake  trailed  along  the 
rut.  The  crop  was  singled  by  hand,  hand-hoed,  and  horse-hoed.  The 
crop  proved  a  good  one  ;  was  taken  up  before  the  arrival  of  frost,  stored 
amongst  dry  sand  like  carrots,  and  given  to  milch-cows  in  winter,  who 
were  very  fond  of  it.    Another  season  I  tried  a  little  on  a  rich  alluvial 

*  Prize  Assays  of  the  Highland  and  Agricultural  Society,  vol.  ziii.  p.  i513. 
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clay,  which  was  recovered  from  the  bottom  of  a  marsh  in  the  middle  of 
a  field,  with  exactly  the  same  culture,  but  the  crop  was  not  worth  the 
trouble  bestowed  upon  it.    "  The  mode  of  culture  I  adopt,"  says  Mr 
Miles,  M.P.,  "  up  to  depositing  the  seed  in  the  ground,  is  the  same  as 
that  adopted  in  Northumberland  for  ridging  the  Swede ;  great  care, 
however,  must  be  taken  that  the  seed  of  the  mangel-wurzel  is  not  buried 
too  deep,  or  it  will  not  vegetate.    Dibbling,  as  you  can  never  ensure  an 
equal  depth,  does  not  answer ;  nor  does  the  seed  drill  well,  if  properly 
prepared  by  steeping,  which  I  should  recommend,  for  at  least  24  hours 
before  planting.    To  ensure,  therefore,  a  proper  depth,  I  have  been  in 
the  habit  of  using  an  iron  wheel,  round  the  circumference  of  which, 
18  inches  apart,  iron  points  project,  broad  at  the  base  and  tapering  to- 
wards the  point,  about  2^  inches  long ;  this  is  wheeled  upon  the  top  of 
the  ridge,  the  men  walking  in  the  farrow,  and  thus  holes  are  formed 
which  can  never  run  into  the  excess  of  too  great  depth,  and  into  which 
the  seeds  are  deposited  by  women  and  boys  following  the  wheel,  and 
generally  covering  the  seed  by  drawing  the  foot  as  they  advance  at  right 
angles  with  the  ridge  over  the  holes ;  the  roller  follows,  and  thus  the 
sowing  terminates."*    The  wheel  should  be,  I  presume,  at  least  3  feet 
m  diameter.    I  tried,  on  one  occasion,  to  form  holes  for  the  seed  by  short 
pins  attached  to  a  long  roller  of  wood  which  was  pressed  by  the  foot, 
and  the  seed  deposited  by  the  hand  in  the  holes  and  covered  up  with  the 
fake,  but  the  plants  did  not  braird  so  equally  as  when  the  seed  was  sown 
in  ruts.    The  earlier  in  April  mangel-wiirzel  is  sown  the  better,  and  the 
deeper  the  tilth  the  greater  probability  of  a  heavy  crop  ;  and  although 
the  common  long  red  sort  requires  a  deeper  and  stronger  soil  than 
Swedes,  the  orange  globe  beet  will  thrive  where  Swedes  succeed.    The 
quantity  of  seed  required  is  from  5  lb.  to  7  lb.  per  imperial  acre. 

(2512.)  Bape  is  sown  at  two  seasons,  in  autumn  to  be  ready  to  be 
eaten  as  spring  food,  and  in  summer,  to  be  consumed  in  autumn  before 
the  consumption  of  turnip  commences.     Its  cultiu'e  in  summer  is  pre- 
cisely that  given  to  Swedes,  and  as  its  seeds  are  smooth,  though  larger 
than  turnip  seed,  they  are  sown  by  the  same  machine.     The  plants  are 
not  thinned  out  in  the  drills  like  turnips,  because  it  is  the  leaves,  and  not 
the  root,  which  are  used  ;  but  the  ground  is  horse  and  hand-hoed  until 
the  leaves  are  so  far  advanced  as  to  be  able  to  keep  down  weeds.    Rape 
is  cultivated  in  this  country  solely  for  the  use  of  sheep,  for  ewes  before 
they  are  tupped  in  autumn,  to  bring  them  into  season,  and  perhaps  for 
hoggs  too  in  preparation  for  turnips,  and  for  great-ewes  and  hoggs  in 

•  Journal  of  the  Royal  English  Agricaltural  Society,  yol.  ii.  p.  299. 
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spring,  to  bring  the  milk  on  the  ewes.  It  is  extensively  cultivated  on 
the  continent,  in  Belgium,  Holland,  Germany,  for  its  seed,  out  of  which 
is  expressed  the  rape-oil  that  is  much  used  in  manufactures.  It  is  the 
compressed  husks  of  the  seeds  of  this  plant,  after  the  oil  has  been  ex- 
pressed from  them,  which  constitute  the  well-known  manure  rape-cake. 
(2513.)  Carrots  are  only  occasionally  raised  in  the  field  for  farm  use 
in  this  country,  not  but  that  the  climate  is  quite  congenial  to  their 
growth,  but  their  growing  best  in  light  soils,  the  culture  is  necessarily 
confined  to  certain  localities.  Carrots  will  not  succeed  with  dung  ap- 
plied directly  under  them,  as  they  are  then  very  apt  to  become  much 
affected  with  worms,  and  to  fork  into  a  number  of  roots.  The  dung 
should  be  applied,  and  in  large  quantity,  as  for  Swedes  upon  the  soil  in 
autumn.  Such  a  treatment  as  that  described  for  Swedes  by  Mr  Scougall, 
or  Mr  Thomson  (2502.),  would  answer  well  for  carrots.  The  seed  being 
confined  in  a  capsule  covered  with  small  hooked  spines,  cannot  be  sown 
in  a  satisfactory  manner  with  a  machine,  though  attempts  have  been  made 
to  effect  the  purpose.  It  must  therefore  be  sovm  with  the  hand,  and  as 
the  capsules  are  apt  to  adhere  together,  they  will  separate  more  freely 
if  mixed  with  a  little  dry  earth,  or  still  better  with  sand.  A  slight  rut 
should  be  made  along  the  top  of  the  drills  with  a  hoe,  the  seed  strewed 
along,  and  covered  with  earth.  The  plants  should  be  singled  out  at  the 
distance  of  4  inches  by  the  hand,  as  their  roots  strike  down  too  deep  at 
once  for  the  hoe  to  remove,  without  at  the  same  time  taking  away  too 
much  of  the  soil  from  the  top  of  the  drill.  The  ground  may  be  horse 
and  hand-hoed,  according  as  weeds  are  found  to  be  troublesome.  The 
land  being  of  slight  texture,  requires  no  setting  up.  There  is  a  mode 
of  raising  carrots  practised  by  the  feuars  of  the  parish  of  Barrie,  Forfar- 
shire, on  sandy  soil,  which  deserves  attention  in  similar  circumstances. 
They  begin  a  trench  of  2  feet  deep  in  the  sand  in  autumn,  after  a  white 
crop,  and  collecting  sea-weed  as  it  is  washed  ashore  after  storms  in  the 
course  of  winter,  they  half-fill  trench  after  trench  with  it,  till  the  break 
of  soil  allotted  to  the  carrot  crop  is  manured.  Of  course,  other  manure 
would  answer  the  same  purpose  as  sea- ware,  but  when  it  can  be  found 
in  sufficient  quantity  for  the  gathering  and  carriage,  it  affords  a  cheap 
manure  for  the  purpose.  Of  farm-yard  manure,  horse-dung  is  found 
to  be  best  when  treated  in  the  manner  I  am  describing.  Ruts  are 
formed  with  the  hoe  in  rows  of  about  14  inches  apart,  and  old  dung  is 
crumbled  along  the  bottom  of  these  to  ensure  the  brairding  of  the  seed 
on  so  poor  a  soil  as  sand  generally  is,  the  seed  is  sown  on  the  dung,  and 
the  soil  returned  over  it.  The  plants  are  thinned  out  by  the  hand,  and 
the  ground  kept  clean  by  hand  and  hoe  together.     The  carrots  grown 
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in  tliis  manure,  and  in  this  soil,  are  excellent,  as  may  be  witnessed  in 
the  Dundee  market  in  autumn.  The  carrot  that  has  hitherto  been  mostly 
cultivated  in  the  field  is  the  Altringham,  which  is  long  and  tapering  in 
the  root,  pretty  thick  at  the  top,  of  a  dark  red  outside  and  yellow  with 
core.  Recently  the  Belgian  white  carrot  has  been  introduced  into  field 
culture,  and  bids  fair  to  become  a  favourite,  being  large  of  size  and 
sweet  to  the  taste.  From  8  lb.  to  12  lb.  of  seed  are  sown  on  the  acre, 
when  good,  and  as  much  as  20  lb.  when  inferior. 

(2514.)  The  parsnip  requires  a  milder  climate  than  this  country  af- 
fords to  be  successfully  raised  in  the  field.     Where  it  is  desired  to  be 
raised,  it  may  be  cultivated  as  the  carrot,  either  on  drills,  or  in  rows  upon 
the  flat  groimd,  or  broadcast,  but  it  affects  a  much  stronger  soil  than  the 
carrot,  though  it  may  be  raised  upon  sand,  and  even  peat,  if  an  additional 
quantity  of  manure  is  applied.    The  seed  is  contained  in  a  broad  thin  cap* 
sole,  is  very  light,  and  10  lb.  the  acre  are  required  when  good.   It  should 
be  sown  in  April.   It  should  be  new,  and  steeped  before  being  sown,  but 
if  sown  in  a  very  dry  soil,  when  soaked,  it  is  apt  to  be  destroyed  by  the 
drought.     The  thinning  and  weeding  of  the  crop  may  be  effected  in  the 
same  manner  as  the  carrot.   Colonel  le  Couteur,  of  Bellevue,  in  the  island 
of  Jersey,  where  the  parsnip  is  cultivated  to  the  highest  perfection,  de- 
scribes both  the  broadcast  and  drilled  modes  of  cultivating  this  root,  but 
the  account  is  not  very  explicit];  for  instance,  he  does  not  mention  the 
season  when  the  crop  should  be  sown.     Of  the  mode  of  conducting  the 
broadcast  made  in  Jersey,  he  says,  "  An  old  grass  lea  is  broken  up  by 
some  persons  in  September,  by  others  just  before  the  parsnip-land  is 
sown.     The  former  I  consider  to  be  the  best  mode.     When  the  turf  is 
well  rotted,  20  tons  of  stable  manure  per  acre  are  spread  over  the  land. 
A  trench  is  then  opened  through  the  centre  of  the  field,  between  2  and 
3  feet  wide,  and,  where  the  soil  will  admit  of  it,  from  1  foot  to  18  inches 
deep.    A  2-horse  plough  then  turns  the  manure  and  about  3  inches  of 
soil  into  the  trench,  and  is  immediately  followed  by  a  large  trench- 
plough  with  3  or  4,  and  in  many  cases  here,  with  8  or  10  horses,  which 
turns  1  foot  or  more  of  clean  soil  upon  the  manure  and  scurf,  when  the 
land  has  been  recently  skim-ploughed.     The  soil  is  then  harrowed, 
and  the  parsnip-seed,  which  should  be  new^  is  sown  at  the  rate  of  3 
or  4  lb.  to  the  acre,  and  lightly  harrowed.     When  the  plants  are  1  inch 
high  they  are  weeded.     The  plants,  from  the  first,  should  be  thinned 
oat  to  6  inches  apart,  and,  according  to  the  soil,  should  be  again 
thinned  out  to  9  inches  or  more  at  the  second  hoeing."*'     in  regard  to 
the  drill  method.  Colonel  le  Couteur  says,  that   "  The  land  may  be 
prepared  as  above   described.      In   one   case   I  found  the  plants  to 
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answer  well  by  spreading  a  portion  of  the  manure  on  the  surface  of  the 
ploughed  land,  and  then  earthing  it  up  into  small  ridges,  1  foot  apart, 
with  a  double  mould-board  plough.  The  seed  is  then  sown  on  the  top 
of  the  ridge  and  rolled  in,  which  succeeded  extremely  well.  The  hoe- 
ing was  performed  with  a  horse-hoe  in  the  drills,  and  the  plants  were 
cross-hoed  with  a  hand-hoe.  This  mode  does  not  appear  so  neat  as  the 
following :  when  the  land  is  well  harrowed  and  levelled,  sow  the  seed 
broad-cast,  harrow  and  roll  it ;  then,  when  the  plants  appear,  hoe  it  into 
drills,  either  with  a  horse-hoe  or  hand-hoe.  A  driU-machine  will  be  the 
best  method  if  one  could  be  found  to  sow  parsnip-seed  regularly  ;  mine 
sows  it  much  too  proiusely.  The  parsnips  require  hoeing  and  thinning 
as  in  the  broad-cast  husbandry.  In  a  dry  season  it  is  well  to  observe, 
that  moistening  the  seed  with  wet  sand  and  earth,  and  stirring  it  daily, 
to  be  sown  in  the  first  moist  weather,  or  after  a  shower,  will  forward  its 
growth  a  fortnight."  In  regard  to  taking  up  the  crop.  Colonel  le  Cou- 
teur  conceives  this  to  be  the  best  method.  *'  A  plough  with  a  blunt  or 
worn-out  share,  and  without  a  coulter,  being  drawn  by  a  pair  of  horses 
along  or  across  the  ridge  as  is  most  convenient,  the  pressure  of  the 
plough  and  earth  forces  the  plants  out  of  the  groimd ;  and  although  a 
small  portion  of  the  long  tapering  root  is  sometimes  broken  off,  yet  the 
time  saved  by  thus  raising  them,  and  afterwards  throwing  them  out  of 
the  loosened  soil,  as  is  done  with  potatoes,  is  an  enormous  gain  of  time 
over  the  ancient  practice  of  forking  out  each  parsnip  from  the  solid 
ground."  It  may  be  here  observed,  that  the  above  modes  of  cultivating 
this  or  any  other  green  crop,  does  no  credit  to  Jersey  agriculture.  It 
thus  appears  that  a  green  crop  is  taken  and  dunged  after  lea — 8  or  10 
horses  used  in  a  trench  plough — the  land  dunged  before  it  is  trenched — 
and  the  plants  are  placed  in  rows  by  sending  an  implement  through  a 
broad-cast  braird.  Notwithstanding  these  slovenly  modes  of  culture, 
such  is  the  fineness  of  the  climate,  that  27  tons,  8  cwt.  of  parsnips  have 
been  raised  on  an  imperial  acre,  "  a  quantity,"  as  Colonel  le  Couteur 
remarks,  '*  nearly  suflicient  for  10  cows  during  the  6  winter  months,  ac- 
cording to  the  calculation  of  the  Flemings."* 

(2515.)  Both  turnip  and  rape  are  comprised  in  the  natural  order  of  Crud- 
fer(B,  a  name  derived  from  crux^  cruets^  a  cross,  and  fero,  to  hear,  in  allusion 
to  the  4  petals  being  disposed  crosswise ;  and  in  the  order  Tetrcuiynamia^  SUi- 
qvLosa  of  the  Linnsean  system  ;  and  in  both  systems  under  the  genus  Brassica. 
The  Swedish  turnip  is  placed  under  Brassic/x  campestris,  whose  specific  charac- 
ters are,  ^'  leaves  rather  fleshy,  covered  with  glaucous  bloom  ;  first  ones  rather 
hispid  or  ciliated,  lyrate,  toothed ;  the  rest  cordate,  stem-clasping,  acuminated, 

*  Journal  of  the  Royal  English  Agricultural  Society,  vol.  i.  p.  419. 
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partly  pinnatifid.     Is  a  native  of  Britain,  Lapland,  Spain,  Transjlvaniai  and 
in  the  Crimea  in  fields,"  and  it  is  immediately  classed  in  the  variety  rutabagct. 
The  common  turnip  is  the  Brassica  rapa,  the  specific  characteristics  of  which  are, 
^^  radical  leaves  lyrate,  destitute  of  glaucous  bloom,  green,  covered  with  bristley 
hairs,  middle  cauline  ones  cut,  upper  ones  quite  entire,  smooth.    Native  through-* 
out  Europe  in  cultivated  fields,  and  their  borders."    The  seed  of  the  turnip  has 
been  found  in  remarkable  situations.     On  cutting  through  a  gravelly  knoll  of 
about  30  feet  in  height  to  the  eastward  of  the  town  of  Lisburn,  in  making  the 
railway  betwixt  that  town  and  Belfast,  I  remember  of  observing  a  great  number 
of  plants  of  the  wild  tiunip  growing  on  the  side  of  the  embankment  amongst  the 
gravel  that  had  been  wheeled  out  in  levelling  the  knoll.    Their  leaves  were  beau- 
tifully expanded,  and  the  plants  seemed  quite  healthy,  but  there  was  no  ap. 
pearanco  of  bulb  at  the  root.     The  Rape  is  the  Brassica  napus^  whose  botani- 
cal characters  are,  '*  leaves  smooth,  of  a  greyish -glaucous  hue,  radical  ones 
lyrate,  stem  ones  pinnatifid  and  crenated,  uppermost  ones  cordate- lanceolate, 
clasping  the  stem ;  siliques  devaricate-spreading.     Native  country  not  known. 
Galtivated  in  fields.    It  is  to  be  found  almost  naturalized  in  waste  ground,  and  on 
diteh  banks  in  Britain.'*    The  British  rape  or  eolsat  is  Bmssica  napus  olei/era. 
**  It  is  distinguished  from  the  eolsat  or  colsai  of  the  continent  by  the  smooth- 
ness of  its  leaves,  the  other  being  hispid.     It  would  be  desirable,  De  CandoUe 
observes,  if  all  cultivators  would  examine  whether  the  plant  they  cultivate  is 
Brasnea  campestris  olei/era^  or  the  Brassica  naptu  old/era,  which  can  easily 
be  ascertained  by  the  roughness  or  smoothness  of  the  leaves.    Experiments  made 
hj  Gaojac  shew  the  produce  of  the  first  compared  to  that  of  the  second,  to  be 

955  to  700 The  soils  best  suited  for  the  culture  of  rape  are  the 

deep,  rich,  dry,  and  kindly  soils.  Arthur  Toung  says,  that  on  open  fen  and  peat 
soils  and  bogs  it  thrives  well,  and  especially  on  pared  and  burned  land,  which 
is  the  beet  preparation  for  it;  but  it  may  be  grown  with  success  on  fenny,  marshy, 
and  other  coarse  waste-lands  that  have  been  long  under  grass,  after  being  broken 
and  reduced  to  a  proper  state  of  preparation.  .  .  .  Wheat  is  considered  the 
best  crop  to  follow  rape,  by  its  being  eaten  off  early  in  autumn,  there  is  suf- 
ficient time  allowed  for  getting  the  land  in  order  for  sowing  wheat.  The  time 
for  sowing  rape  is  the  same  as  that  for  the  turnip,  and  the  manner  either 
broad-cast  or  in  rows.  Where  the  object  is  to  keep  sheep  in  autumn  or 
vinter,  by  eating  it  down,  the  broad-cast  method  and  thick  sowing  is  evidently 
tbe  best,  and  is  that  generally  resorted  to  in  Lincolnsliire  and  the  fenny  dis- 
tricts. The  quantity  of  seed,  when  sown  thick,  may  be  1  peck  per  imperial 
acre,  but  when  drill^  or  sown  thin,  from  2  lb.  to  3  lb.  will  suffice.  Vacancies 
mj  always  be  filled  up  by  transplanting.  No  hoeing  or  thinning  is  necessary. 
R<tp&-cake  is  the  adhering  masses  of  seed-husks  after  the  oil  has  been  expressed, 
and  rap&^ust  is  the  dry  loose  husks.  In  harvesting  rape  for  seed,  great  care 
is  necessary  not  to  lose  the  seed  by  shaking,  or  by  exposing  it  to  high  winds  or 
nin.  It  is  reaped  with  the  hook,  and  the  principal  point  is  to  make  good  use 
of  fine  weather,  for  it  must  be  thrashed  as  fast  as  reaped,  or  at  least  without 
Wg  stacked  like  other  crops."  *  The  quantity  of  rape-seed  "  imported  for 
Weconbumption  in  1836,  was  561,457  bushels  ;  in  1837,  937,526  bushels."  t 

•  Don's  General  System  of  Botany  and  Gardening,  vol.  i.  p.  242  5. 
t  Ure's  Dictionary  of  the  Arts  and  Manufactures.,  art.  Rapt  Seed. 
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"  Rape-cakes  were  worth,  in  December  18^,  from  L.  5  to  L.  6  a  ton.  In 
1830  we  imported  about  380,000  cwt.  of  rape  and  other  oil-cake.'**  The 
duty  charged  in  the  new  tariff  for  rape-seed  is  Id.  per  quarter.  I  can  find 
no  mention  made  of  rape-cake  or  of  oil-cake  in  the  new  tariff,  and  suppose  the 
duty  on  their  import  must  be  abolished ;  it  was  formerly  on  rape-cake  2d.  p«r 
cwt.  Rape-cake,  when  subjected  to  chemical  analysis,  yields  the  following  con- 
stitution according  to  Dr  Henry  R.  Madden  : — 


Water, 

^Soluble  in  cold  water,   . 

I      ...      in  hot  water,     . 
Organic  natter,  <      ...     in  weak  potass, 

I      ...     in  strong  potass, 

\  Destroyed  by  heat. 
Earthy  phosphates, 
Silicate  of  potass,    .     . 


10.5 

24.7 

4.8 

31^ 

10.2 

14.3 

3.0 

1.0 
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The  culture  of  turnip- seed  is  profitable  to  the  farmer.  It  may  be  raised  either 
by  transplanting  the  bulb,  or  by  pulling  up  the  faulty  bulbs  in  the  field  in 
which  the  crop  is  growing,  and  allowing  the  remainder  to  run  to  seed.  There  is  m 
difference  of  opinion  amongst  the  growers  of  turnip-seed  which  is  the  best  mode  ; 
but  other  considerations  enter  into  the  question  before  the  matter  is  determined* 
When  the  bulbs  are  removed  and  transplanted,  any  spot  the  farmer  chooMi, 
such  as  an  otherwise  useless  piece  of  ground,  may  be  selected  for  the  purpose^ 
without  interfering  with  the  ordinary  culture  of  the  turnip-field,  and  this  of 
itself  is  a  strong  argument  in  favour  of  transplantation ;  but  besides  this,  when 
a  crop  of  turnips  is  allowed  to  stand  on  the  ground  it  grows  until  next  year 
when  the  crop  of  seed  is  fit  for  reaping,  the  crop  of  seed  must  be  regarded  ai 
a  substitute  for  the  white  crop  which  usually  follows  the  turnip-crop  on  the 
farm ;  or  if  it  is  not  so  regarded,  serioos  disputes  may  arise  b^ween  landlord 
and  tenant  regarding  the  nature  of  the  crop,  and  the  landlord  has  certainly  • 
very  rational  plea  for  declaring  the  turnip-seed  a  scourging  crop,  and  one  at  leait 
equally  so  to  any  white  crop  ;  and  if  turnip*  seed  is  to  be  regarded  as  equivalent 
to  a  white  crop  for  the  land,  the  profit  derived  from  this  mode  of  culture  moit 
be  very  much  reduced.  For  my  part,  I  would  always  prefer  raising  turnips 
seed  by  transplantation  of  the  bulbs,  because  a  complete  choice  of  each  bulb  eaii 
then  be  made,  and  because,  also,  the  practice  does  not  interfere  with  the  ordinary 
rotation  of  crops ;  and  a  concentrated  crop,  snch  as  a  transplanted  one  always 
is,  is  more  easily  watched  from  the  depreciations  of  small  birds,  which  are  re- 
markably fond  of  turnip  and  rape  seed  as  articles  of  food.  Supposcr  then,  that 
the  bulbs  are  to  be  transplanted ;  this  is  best  effected  any  time  between  N&jn^- 
ber  and  January,  and  let  them  be  selected  of  the  finest  form  and  ^e  largest 
size  of  bulb,  and  let  them  be  taken  to  a  piece  of  ground  out  of  the  way  of  any 
other  piece  of  turnip  or  cabbage  seed  in  the  neighbourhood ;  and  to  render  the 
plants  as  strong  as  possible,  let  the  ground  be  dunged  as  the  bulbs  are  set  into 
the  trench  formed  by  the  spade.  The  trench  should  be  as  deep  as  to  cover  the 
bulbs,  to  protect  them  from  frost.    When  the  plants  bloom,  every  stem  bearing 

•  Maoeullocb*B  Commercial  Dictionary,  art.  Jtape. 

t  PrixQ  Esiays  of  the  Highland  and  Agricultural  Society,  vol.  xiv.  p.  629. 
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q^oHous  blossom,  however  well  formed  the  bulb  may  be,  should  be  remoyed ; 
not  but  that  an  individual  variety  may  be  better  than  the  general  stock,  but  its 
existence  there  until  the  seeds  have  been  formed  may  be  the  means  of  producing 
a  hybrid,  which  may  possess  worse  properties  than  either.     Bees  being  the  ac- 
tive stents  in  carrying  the  pollen  of  flowers  from  one  place  to  another,  and 
thereby  forming  hybrid  impregnations  injurious  to  the  variety  of  plant  wished 
to  be  preserved  pure,  care  should  be  taken  to  have  your  plot  of  turnip- seed  as 
&r  as  practicable,  from  any  other,  or  from  that  of  cabbage,  broccoli,  or  cauli- 
flower, raised  by  nurserymen  or  gardeners.    Long  before  the  seed  is  ripe,  small 
birds  will  be  busy  in  shelling  it  out  of  the  husk ;  and  were  they  to  destroy 
merely  what  they  consumed,  the  loss,  perhaps,  might  not  be  grudged,  but  as 
tbej  spill  a  great  deal  more  than  they  consume,  a  whole  pod  is  destroyed  for 
the  sake  of  one  seed.     In  this  depredation  none  are  so  active  as  the  Linaria 
eamia5tna,  variously  denominated  grey,  brown,  or  rose  linnet,  or  rose  lintie, 
ODe  of  the  sweetest  warblers  of  our  woods.     There  is  no  way  of  evading  the 
attacks  of  these  active  marauders  but  by  constant  watching  from  dawn  to  eve  ; 
and  to  render  the  watching  more  effectual,  alleys  should  be  left  crossing  each 
other  when  the  bulbs  are  transplanted,  to  allow  the  watchers  to  pass  at  plea^ 
snre  in  various  directions  through  the  plot.    The  crop  should  be  cut  down  with 
tbe  sidde  before  it  is  ripe,  as  the  seed  is  very  apt  to  shake  out ;  and  the  best 
node  of  preserving  and  winning  the  seed  is  to  place  the  stems  in  frames  of 
wood  of  20  feet  in  length,  12  feet  square,  and  perhaps  10  feet  in  height.    The 
feame  in  its  length  is  left  hollow,  to  allow  the  air  to  pass  along,  and  the  stems 
an  placed  in  it  as  upright  as  that  the  butt-ends  of  the  stems  shall  project  over 
the  outer  laths  of  the  frame,  and  above  one  another,  so  as  to  form  a  thatching 
of  stems.    The  upper  part  of  the  frame  is  filled  up  and  rounded  with  the  smaller 
Items  of  seed,  cut  off  from  the  larger,  and  the  whole  is  thatched  with  straw,  and 
boond  down  with  straw-ropes.     The  seed  is  thrashed  out  when  wished  to  be 
disposed  of  or  used.     A  crop  of  Swedish  turnip-seed,  when  grown  in  the  fields 
iHiere  the  turnips  grew,  is  considered  good  when  it  yields  28  bushels  per  impe- 
rial acre ;  of  yellow  turnips,  20  bushels ;  and  of  globes,  24  bushels.     When 
transplanted,  I  should  suppose  the  yield  will  at  least  double  these  quantities. 
A  bushel  of  Swedish  turnip-seed  weighs  47  lb. ;  of  yellow,  51  lb. ;  and  of  globes, 
51^ lb.    The  price  of  Swedish  varies  from  Is.  to  as  high  as  2s.  per  lb. ;  of  yellow 
(torn  Is.  to  Is.  Sd. ;  and  of  globe,  from  9d.  to  Is.    There  is  a  remark  of  Mr  S. 
Trewecke  of  Breage,  Cornwall,  regarding  the  remarkable  facility  of  raising  spu- 
rious turnip-seed,  compared  with  good,  which  is  very  true.     *'  I  have  found," 
be  says,  "  from  several  years'  experience,  that  the  better  the  quality  of  the  tur- 
nip, the  less  is  the  quantity  of  the  seed,  and  the  worse  it  is  to  bring  it  to  matu- 
ri^ ;  while  with  the  stringy,  spongy,  long  necks  and  bushy  roots,  a  large  quan- 
tity of  seed  may  be  saved  with  little  trouble.    I  think  farmers  in  general  pay  too 
little  attrition  to  the  quality  of  the  seed,  if  they  can  get  a  cheap  article."  * 

(2516.)  It  is  surprising  what  a  waste  of  turnip-seed  is  occasioned  by  the 
time  the  turnip-crop  is  thinned  out.  About  3  lb.  of  seed  is  sown  per  imperial 
aere,  and  I  have  already  stated  in  (1258.),  that  25,813  plants  of  globes  at  9 
iacbes  apart,  23,232  of  yellow  at  10  inches  apart,  and  19,360  of  Swedes  at 
12  inches  apart,  are  left  on  an  acre  in  drills  at  2?  inches  apart.  Now  there 
are  1387  Swedish  turnip-seeds  in  1  drachm,  so  that  1  oz.  6  drachms  of  seed 

*  Mark- Lane  Expi'css,  July  1811. 
VOL.  II.  ,3  C 
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are  sufficient  to  produce  plants  for  1  acre;  consequently  there  is  a  waste  of 
seed  of  27  to  1.  There  are  1646  of  purple-top  yellow  turnip-seed  in  1  drachm, 
and  1800  of  white  globe;  and  what  is  remarkable,  that  in  both  these  turnips  the 
weight  of  the  seed  bears  the  same  proportion  to  the  distance  left  between  the 
plants  in  the  drills  of  the  respective  kinds,  as  to  make  the  waste  in  each  the 
same,  namely,  27  to  1.  It  must  not  be  supposed,  from  these  results,  that  1  oz. 
6  drachms  of  seed  of  either  of  these  kinds  of  turnips  would  suffice  to  sow  an 
acre,  for  many  of  the  seeds  may  want  vitality,  and  many  others  in  sowing,  are, 
no  doubt,  buried  too  deep  to  vegetate  with  the  rest.  Abundance  of  turnip-seed 
not  only  secures  a  full  braird,  and  tends  to  draw  the  plant  quickly  to  a  state 
for  being  singled,  but  quickness,  combined  with  abundance,  of  growth,  is  a  great 
safeguard  against  the  injurious  effects  of  the  attacks  of  insects. 

(2617.)  The  turnip-^lant  is  subject  to  be  preyed  upon  by  many  insects,  but 
though  its  enemies  are  very  numerous,  there  are  but  few  which  inflict  grievous 
injury,  the  principal  being  the  turnip  flea-beetle  and  the  turnip  saw-fly.  It 
would  occupy  much  too  large  a  space  to  give  a  characteristic  description  of  every 
insect  that  infests  the  turnip,  so  that  I  shall  enumerate  very  little  more  than  a 
catalogue  of  them,  with  a  reference  to  the  authorities  by  whom  they  are  parti- 
cularly described,  and  whom  you  may  consult,  with  a  view  to  the  recognition 
of  the  insects  and  their  destruction.  The  insect  which  first  infests  the  turnip- 
plant,  and  attacks  its  seed-leaves,  is  the  turnip  flea-beetle,  UalHca  nemorum^ 
usually,  though  improperly,  designated  the  turnip-fly,  which  is  a  very  different 
sort  of  insect.  The  flea-66etZe,  as  its  name  denotes,  is  a  coleopterous  or  hard- 
shelled  insect,  capable  of  either  penetrating  the  ground  or  of  bearing  a  considerable 
pressure.  ^'  It  is  a  small  insect,''  says  Mr  Duncan » '*  scarcely  \  of  an  inch  in 
length.  It  is  smooth,  shining,  and  of  a  brassy  black  colour,  with  a  slight  tinge 
of  green,  particularly  on  the  wing-cases  ;  the  antennas  black,  with  the  second 
and  third  joints,  and  the  apex  of  the  first,  of  a  pale  colour.  The  thorax  is 
convex  above,  and  pretty  deeply  punctured ;  the  wing-cases  are  much  wider 
than  the  thorax,  likewise  thickly  and  irregularly  punctured,. each  of  them  with  a 
pale  yellow  or  slightly  sulphur-coloured  stripe  running  along  the  middle,  curved 
inwards  posteriorly,  and  not  reaching  quite  to  the  extremity ;  tlie  under  side  of 
the  body  and  thighs  black  ;  all  the  tibia  and  tarsi  of  a  pale  hue.  Several  kinds 
occur,  presenting  the  above  characters  in  a  somewhat  modified  form,  many  of 
which  have  received  different  names  from  entomologists  ;  such  as  Haltica  JUxu" 
osoj  Haltica  sinuata,  Haltica  ochrxpes  of  Curtis,  Haltica  intermedia  of  West- 
wood,  &c.,  which  differ  from  each  other  chiefly  in  the  colour  of  the  legs,  and  in 
the  form  of  the  longitudinal  yellow  stripe  on  the  wing-cases.  It  is  very  un- 
likely that  they  are  more  than  varieties  of  the  same  species ;  and  however  im- 
portant it  may  be  to  discriminate  closely  allied  kinds  of  insects  in  most  other 
instances,  it  is  of  little  consequence,  in  a  practical  sense,  as  all  those  mentioned, 
whether  varieties  or  species,  are  alike  prejudicial  to  the  turnip,  and  are  doubt- 
less precisely  similar  in  their  habits  and  economy.  This  little  insect  feeds  on 
the  turnip,  which  it  attacks  both  in  its  perfect  and  larva  state.  When  the  plants 
have  acquired  some  degree  of  strength,  and  the  foliage  is  considerably  developed, 
the  injury  done  by  it  is  insignificant,  but  unfortunately  its  favourite  food  is 
the  young  plant,  just  as  it  is  beginning  to  unfold  its  cotyledon  leaves.  These  it 
consumes  with  the  utmost  avidity,  both  as  a  larva  and  full-grown  insect ;.  and 
when  it  abounds,  the  field  is  often  wholly  stripped  of  its  crop  in  a  very  short 
time.     Indeed  their  powers  of  mastication  are  surprising  for  creatures  of  such 
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small  size.     An  indi?idual  who  confined  a  few,  for  the  purpose  of  observing  their 
habits,  found  that  they  consumed  10  young  turnip-plants  every  day.    This  may 
serve  to  give  an  idea  of  the  extent  of  their  devastations  when  their  numbers 
become  excessive.     They  are  found  to  attack  the  turnip-plants  as  soon  as  the 
latter  make  their  appearance ;  and  one  of  the  difficult  points  to  determine  is, 
how  they  are  produced  so  speedily  and  so  opportunely.    In  regard  to  the  turnip 
saw-fly  and  lepidopterous  insects,  the  process  is  obvious,  the  eggs  being  laid  upon 
the  plant  by  the  parent  fly,  and  the  larvsQ  evolved  more  or  less  speedily,  but 
after  the  lapse  of  some  considerable  time.     The  appearance  of  the  plant  and 
insect  being  in  the  present  case  almost  simultaneous,  it  has  been  thought  diffi- 
cult to  conceive  how  the  same  process  should  be  gone  through."  *     Various 
conjectures  have  been  formed  to  account  for  the  early  appearance  of  this  insect 
on  the  turnip-plant,  such  as,  that  their  eggs  are  deposited  in  the  ground,  and 
batched  by  exposure  to  sun  and  air,  which  is  not  in  accordance  with  the  usual 
economy  of  such  insects  as  feed  on  the  leaves  of  plants ; — ^that  the  eggs  are  laid 
within  the  seed,  a  notion  that  could  only  be  entertained  by  one  utterly  unac- 
quainted with  the  structure  of  the  insect,  for  it  is  unprovided  with  any  thing  ana- 
logous to  a  boring-instrument  or  ovipositor,  which  forms  so  indispensable  an  ap- 
pendage to  insects  of  a  different  economy ; — ^that  the  dots  or  specks  observable 
on  a  large  proportion  of  turnip-seed,  in  the  proportion  of  about  3  out  of  5,  are 
the  insects*  eggs,  but  experience  proves  the  groundlessness  of  such  a  supposi- 
tion;— that  the  eggs  are  deposited  in  the  manure,  which  is  utterly  inconsistent 
with  the  provident  care  and  economy  of  insects,  to  place  them  in  a  situation 
where  they  would  be  exposed  to  continual  risk,  or  where  they  would  be  buried 
in  the  earth,  for  the  larvse,  on  first  appearing,  are  unable  to  provide  themselves, 
unless  their  food  be  immediately  before  them.     The  only  other  conjecture  left 
to  account  for  the  early  appearance  of  the  insect  is  the  laying  of  the  eggs  upon 
the  seedling  plants  by  those  beetles  which  have  passed  the  winter  in  a  dormant 
state  ooricealed  in  the  furrow  till  they  have  access  to  their  favourite  food,  for 
lihhough  they  can  fly,  they  are  seldom  observed  to  use  their  wings,  and  it  may 
be  confidently  affirmed  that  they  never  migrate  from  one  field  to  another ;  but 
the  short  time  that  elapses  before  the  grubs  and  perfect  insects  appear,  certainly 
implies  that  their  development  and  metamorphoses  are  more  than  usually  rapid. 
The  ^g  seems  to  be  hatched  shortly  after  its  exposure,  the  larva  speedily  to  go 
through  the  various  stages  of  its  growth,  and  the  state  of  the  pupa  to  be  of 
similarly  brief  duration.    "  In  the  case  of  those  insects,"  continues  Mr  Duncan 
truly,  '•  which  feed  on  the  foliage  of  plants  in  their  larva  state,  and  afterwards 
^rive  their  aliment  from  other  substsmces,  the  general  law  seems  to  be,  that  a 
much  longer  duration  is  assigned  to  the  larva  than  to  the  perfect  insect ;  and  it 
may  be  that  this  is  not  observed  in  regard  to  such  as  always  consume  vegetables, 
heeause  in  either  of  these  conditions  they  serve  the  same  purposes  in  the  econo- 
my of  nature,  to  which  the  prolonged  existence  of  the  larvse  bears  reference  in 
&  other  instance.     Parallel  examples  are  of  frequent  occurrence  amongst  in- 
'^cts.     Unless  the  eggs  of  the  common  flesh-fly  were  hatched  with  extreme 
i^pidity,  the  larvae,  when  they  appear,  would  neither  obtain  their  food  in  per- 
fection, nor  fulfil  the  useful  purposes  for  which  they  are  now  subservient,"     I 
We  dwelt  the  longer  on  the  nature  of  this  insect,  in  order  to  make  these  few 

•  Quarterly  Journal  of  Agriculture,  vol.  viii.  p.  353. 
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observations  which  apply  to  the  habits  of  all  insects,  and  which  will  not  hare 
again  to  be  repeated. 

(2518.)  The  remedies  against  the  attacks  of  this  insect  are,  I  fear,  of  a  hope- 
less character ;  at  least,  it  is  better  to  prevent  their  appearance,  than  wage  war 
against  them  when  they  appear,  for  even  in  the  efforts  to  effect  their  destruction, 
the  farmer  is  the  chief  sufferer.  The  preventive  measures  seem  to  be  to  keep  the 
land  in  as  clean  a  state  as  possible  of  all  weeds,  and  especially  of  those  of  the  cru- 
ciferous kind,  such  as  wild  mustard,  and  charlock,  which  are  the  special  favourites 
of  this  beetle ; — to  sow  the  turnips  in  drills  instead  of  broad-cast ;  whether  it  is 
this  difference  in  the  culture  of  the  crop  which  makes  it  less  vulnerable,  I  do  not 
know,  but  the  attacks  of  the  turnip  insects  are  far  less  frequent  in  Scotland  than 
in  England ; — ^to  sow  the  seed  thick  and  of  the  same  age,  for  it  is  found  that 
the  more  rapidly  the  plants  grow  at  first,  they  are  the  less  often  attacked  ;^to 
put  the  seeds  for  some  time  before  they  are  sown  amongst  flour  of  sulphur,  and 
sow  the  sulphur  amongst  them.  The  late  Mr  Airth  informed  me,  that  when 
he  farmed  the  Mains  of  Dun,  Forfarshire,  his  young  turnip  crops  were  often 
very  much  affected,  and  even  destroyed,  by  these  insects,  but  that  after  he  used 
the  sulphur,  he  never  suffered  loss,  though  his  neighbours  did  who  would  not  use 
the  same  precaution,  and  that  for  as  long  as  he  possessed  the  farm  afterwards, 
namely,  15  years.  It  may  be  that  the  juices  of  the  plant  are  tainted  by  ab- 
sorption of  the  sulphur,  so  that  the  insect  had  no  relish  for  the  plant,  while  the 
disagreeable  odour  arising  from  the  sulphur  strewed  in  the  soil  would  help  still 
farther  to  drive  the  insect  away.  The  sulphur  was  found  in  no  degree  to  injure 
the  vegetative  powers  either  of  seed  or  of  plant.  Being  a  simple  preventive,  it 
is  worth  trying  by  those  whose  crops  are  usually  affected  by  insects.  The  remedial 
measures  recommended  are,  to  sow  turnip- seed  on  the  top  of  the  drills  as  usual, 
and  to  sow  it  also  thick  in  the  bottom,  in  order  to  give  the  insects  plenty  of  food, 
and  to  induce  them  to  leave  as  many  plants  as  will  still  furnish  a  crop ;  but  the 
plan  is  both  troublesome  and  expensive,  and  the  same  result  might  be  obtained 
by  strewing  lime  on  the  rows  that  are  to  be  preserved ;  for  if  the  insects  are  not 
partial  to  the  thin  rows  when  their  attractions  are  not  greatly  inferior  to  those 
of  the  others,  they  will  surely  avoid  them  altogether  when  they  thus  become 
positively  distasteful.  The  clumsy  expedient  of  brushing  a  newly -painted  board 
along  the  plants,  so  as  to  entrap  the  insects  on  the  paint,  no  one  would  think  of 
adopting  on  a  large  scale;  nor  is  the  bag-net  to  catch  them  in  a  similar  manner 
a  much  better  expedient,  although  it  is  alleged  that  it  has  succeeded  in  destroying 
many.  A  long-haired  hearth-brush  switched  along  the  drills  by  field-workers 
would  cause  the  insects  to  fall  off  from  the  plants  better  than  any  board  or  net ; 
and  if  quick-lime  were  strewed  immediately  upon  the  plants,  as  recommended 
.  from  the  experience  of  102  practical  farmers  of  the  Doncaster  Agricultural 
Association,  their  destruction  would  likely  be  more  certain.^ 

(2519.)  The  insect  which  commits  the  greatest  ravages  on  the  turnip  crop 
in  the  order  of  time  to  the  one  just  described,  is  the  turnip  saw-fly,  Athalia 
spinarum,  first  described  by  Fabricius  under  the  name  of  Tenthredo  spinarum. 
It  belongs  to  the  order  Hymenoptera,  having  4  membranotis  wings^  and  it  is 
denominated  a  saw-^y  from  the  use  and  appearance  of  the  instrument  with 

•  Report  of  the  Doncaster  Agricoltnral  Association  on  the  Turnip-fly,  1834.  For  a  foller 
account  of  the  HcUtica  nemorum^  see  Journal  of  the  Royal  English  Agricultural  Society,  vol.  ii 
p.  193-213,  and  Kirby  and  Spence's  Introduction  to  Entomology,  vol.  i.  p.  186. 
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which  it  depositfls  its  eggs.  It  is  placed  at  the  extremity  of  the  &hdaa\ea  of  the 
fem&le  on  the  under  Bide,  and  U  so  conGtructed,  that  it  combines  the  properties 
of  a  Baw  and  auger.  This  insect  is  represented  magnified  in  fig.  426,  at  a, 
iU  natural  dimensianE  being  ehenn  hj  b.     It  is  distinguished  by  the  following 


ebncten  : — "  Head  wider  than  long  ;  deep  blact,  with  3  ocelli  in  the  centre; 
tjtt  oral ;  antennn  black  above,  and  for  the  most  part  dull  yellow  beneath ; 
hbnm  and  palpi  light  yellow ;  thorax  black  above,  with  a  triangular  space  in 
fnot ;  the  scutellum  and  a  spot  behind  it  reddish  or&nge  ;  the  collar,  which  is 
tuher  long  and  slender,  black  on  the  sides,  and  yellow  in  the  middle ;  abdomen 
ncher  short,  entirely  orange-yellow,  inclining  to  red,  with  a  small  black  spot 
on  each  aide  of  the  first  segment ;  legs  likewise  orange-yellow,  the  tarsi  paler, 
preaching  to  whitish ;  the  tip  of  the  tibite,  and  of  each  of  the  tarsal  joints, 
black;  the  dbin  with  two  spines  at  the  apex,  and  the  joints  of  the  tarsus  each 
*itb  a  very  slender  lobe  beneath  ;  extremity  of  the  ovipositor  black ;  wings 
j«Ilowish  at  the  base ;  the  corta  and  stigma  black.  Length  3  to  3^  lines,  ex- 
cbsivB  of  the  antennte  :  Antenna,  c,  short,  and  somewhat  club-shaped,  9  or  10- 
jnnted  in  the  male,  but  generally  with  the  appearance  of  11  joints  in  the  fe- 
male, the  radical  joint  slightly  thickened  at  the  extremity,  the  second  shorter 
ud  ovate,  the  third  as  long,  or  longer,  than  any  two  of  the  other  joints  taken 
together,  the  remainder  decreasing  somewhat  in  length  to  the  terminal  one, 
w^ch  b  large  and  ovate :  MaxUtaiy  palpi,  d,  long  6-jointed,  the  radical 
joint  shortest,  the  sixth  more  slender  than  the  rest,  and  somewhat  spindle- 
^ped :  Labial  palj»,  e,  4-jointed,  the  joints  nearly  of  equal  length,  the 
terminal  one  having  the  apex,  ^  /,  currated  in  the  inner  side :  MandibUt, 
f.  thick  at  the  base,  terminating  in  a  curved  claw,  with  a  tooth  or  slight 
luich  on  the  inner  edge:  MaxilUe,  with  2  lobes,  one  of  them  of  an  ovate 
•hape  at  the  extremity,  the  other  long  and  pointed,  projecting  from  the 
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inner  side  :  Superior  wings^  with  2  marginal  and  4  submarginal  cells.  Seve- 
ral slight  varieties  occur.  In  many  specimens  the  thorax  is  entirely  black 
above,  and  the  scutellum  is  frequently  of  the  same  colour.  The  flies  which  ap- 
pear in  the  early  part  of  summer,  and  deposite  their  eggs  on  the  young  turnip 
plants,  have  probably  survived  the  winter  under  ground  in  the  pupal  state,  en- 
veloped in  their  cocoon.  Emerging  from  them  as  soon  as  the  milder  weather 
is  confirmed,  in  their  winged  state,  the  females  immediately  lay  their  eggs,  after 
which  they  very  soon  die.  The  eggs  appear  for  the  most  part  to  be  placed 
round  the  outer  margin  of  the  true  leaves.  In  favourable  weather  they  are 
•hatched  in  a  short  time,  and  the  young  larvee  immediately  commence  their  attack 
on  the  plant.  At  first  these  larva)  are  of  a  deep  black  colour,  and,  of  course, 
small  size ;  but  they  grow  rapidly,  and  in  the  coui*se  of  a  few  weeks  attain  their 
full  dimensions.  In  the  course  of  their  growth,  they  change  their  skin  several 
times,  and  most  of  these  moultings  are  attended  with  a  slight  change  in  the 
colour.  After  casting  their  last  skin,  they  are  of  a  dark  lead  or  slate-grey 
colour,  paler  beneath.  Mr  Curtis  states  that  they  are  sometimes  greein,  a  co- 
lour which  we  never  saw  them  assume,  for  in  general  they  are  not  liable  to 
such  variations  in  this  respect.  Like  most  of  the  other  larvsQ  of  their  tribe, 
when  touched,  or  in  any  way  disturbed,  they  coil  themselves  up,  and  remain 
motionless.  .  .  .  When  full  grown,  the  larvse  cease  to  eat,  and  allow 
themselves  to  drop  from  the  plant  that  nourished  them  to  the  ground,  in  which 
they  usually  bury  themselves,  or  they  take  shelter  among  rotten  leaves,  moss, 
&c.  When  examined  after  a  short  time,  they  are  found  to  be  completely  en- 
closed in  a  cocoon,  composed  of  2  distinct  layers  of  silL  The  inner  layer  is  of 
a  fine  satiny  lustre,  and  when  the  cocoon  is  opened,  it  appears  as  if  it  had  been 
washed  with  a  solution  of  silver.  When  the  fly  is  fully  matured,  it  makes  its 
exit  by  gnawing  with  its  mandibles,  /,  fig.  426,  a  hole  in  one  end.  The  larvse 
are  known  in  different  parts  of  the  country  by  the  names  of  black  caterpillar^ 
blacks,  nigger,  canker,  &c.  .  .  .  The  loss  they  occasion  to  farmers  is  very 
considerable,  but  data  cannot  be  easily  obtained  to  form  an  estimate  of  its 
amount.  In  some  instances  the  crop  is  wholly  destroyed,  and  where  the  cater- 
pillars are  most  numerous,  the  injury  they  occasion  to  the  plant  appear  in  the 
diminished  size  of  the  bulb,  its  vegetative  functions  being  impeded  by  the  par- 
tial consumption  of  the  leaves.  A  belief  at  one  time  pretty  generally  previoled 
that  they  did  not  attack  the  Swedish  turnip,  and  they  certainly  seem  less  par- 
tial to  that  plant ;  for  examining  a  field  in  which  Swedes  alternated  with  the 
ordinary  kind,  the  caterpillar  was  found  much  less  plentiful  in  the  former,  and 
in  many  places  did  not  appear  at  all.  The  late  Earl  of  Leicester,  however,  lost 
in  1836  upwards  of  200  acres  of  Swedes  by  them,  and  that  plant  by  no  means 
escaped  in  other  parts  of  the  country.  They  are  said  to  have  attacked  the 
mangel-wiirzel,  but  this  seems  not  at  all  probable.^'  My  own  turnips  never 
suffered  from  insects  but  in  one  season,  when  the  Swedes  were  partially  attacked 
by  this  saw-fly  after  they  were  singled.  The  leaves  were  eaten  to  the  stem, 
and  the  crop  seemed  as  if  it  would  be  lost,  but  it  recovered  and  produced  a  fair 
crop  after  all.  "  Unfortunately,"  adds  Mr  Duncan,  "  it  is  more  easy  to  de- 
scribe their  depredations  than  to  suggest  an  efficient  remedy  of  easy  applica- 
tion. A  distinguished  delineator  of  insects,  who  has  published  a  beautiful 
figure  of  the  fly,  expresses  his  belief  that  it  is  not  difficult  to  destroy  them, 
^  for  if  they  were  brushed  off  the  leaves,  it  seems  they  are  unable  to  crawl  upon 
the  ground  and  recover  their  station  ;  they  consequently  perish  unless  they  are 
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full  grown  at  the  time ;  but  as  there  is  a  constant  succession  from  August 
till  near  November,  the  operation  of  drawing  a  hurdle  or  board  over  the  tur- 
nips ought  to  be  repeated  at  intervals  during  that  period.'*  Of  course,  this 
method  can  be  effectual  only  on  the  supposition  that  the  caterpillar  is  unable  to 
crawl ;  it  might  have  been  presumed,  however,  that  it  did  not  receive  such  a 
complement  of  legs  merely  as  a  matter  of  form,  and  accordingly  the  slightest 
observation  shews  that  it  can  move  about  with  facility,'* t  Bain  will  destroy 
the  caterpillars ;  ducks  are  very  fond  of  them :  I  have  often  thought  that  wo- 
men and  boys  might  be  employed  to  whisk  them  off  the  plants,  and  though  they 
woold  not  thereby  be  destroyed,  they  would  be  much  annoyed,  and  in  the  time 
of  toch  repeated  annoyances,  the  crop  might  advance  so  far  as  to  escape  serious 
mjory  from  their  ravages.  The  most  effectual  destruction  would  be  that  of  the 
fly  itaelf  before  it  lays  its  eggs.  It  is  very  sluggish  in  its  flight,  does  not  fly 
&r  at  a  time,  and  may  be  easily  caught  by  hand,  or  rather  with  an  entomolo* 
gist's  net.  Swallows  are  useful  creatures  in  capturing  the  flies.  Each  fly  so 
destroyed  would  prevent  the  coming  into  life  of  from  250  to  300  caterpillars. 
It  haa  been  ascertained  that  a  boy  of  10  years  of  age  can  gather  180  caterpil- 
hrs  in  an  hour ;  and  a  troop  of  young  ducks,  100  preceded  by  a  boy  or  girl  to 
switch  off  the  caterpillars  to  the  ground,  would  destroy  them  in  great  numbers. 
Tonng  fowls  are  also  efficacious,  but  old  ducks  and  fowls  do  not  work  well. 

(2520.)  As  the  term  caterpillar  is  so  frequently  used  in  reference  to  insects, 
it  is  right  to  be  able  to  dbtinguish  between  true  and  false  caterpillars.  The 
krvsB  of  the  saw-fly  are  called  false  caterpillars,  from  the  genersd  resemblance 
tliey  bear  to  the  larvsB  of  butterflies  and  moths,  to  which  the  name  of  caterpil- 
lir  is  properly  applied.  A  very  slight  examination,  however,  soon  shews  de- 
cided nuulu  of  distinction.  Caterpillars,  properly  so  called^  have  never  more 
than  16  feet,  while  the  larva  of  saw-flies  have  generally  from  18  to  22  ;  a  few 
have  only  6,  a  circumstance  which  again  distinguishes  them  from  true  caterpil- 
lars, in  which  the  number  of  these  organs  is  never  below  10.  Another  mark 
of  distinction  is  afforded  by  the  structure  of  the  feet.  In  lepidopterous  larvss 
the  abdominal  legs  are  surmounted  by  a  coronet  of  small  hooks,  which  is  never 
fiKuid  to  be  the  case  in  those  of  false  caterpillars,  as  they  are  simple  mammiform 
protaberances.  This  minute  difference,  which  can  only  be  detected  by  the  mi- 
croscope, has,  however,  a  material  influence  over  their  habits,  and  oflen  enables 
OS  to  distinguish  between  the  respective  kinds  at  first  sight.  The  coronet  of 
hooks  converts  the  membranous  or  abdominal  legs  of  caterpillars  into  efficient 
instruments  of  prehension,  and  they  accordingly  fix  their  body  by  means  of  ' 
them  to  the  place  of  position,  while  the  head  and  anterior  part  remain  free. 
The  abdominal  legs  of  the  others,  on  the  contrary,  are  mere  points  of  support, 
incapable  of  clingmg  to  an  object,  and  the  larvee  consequently  fixes  itself  by  its 
pectoral  or  fore-legs,  which  are  much  developed  for  the  purpose.  The  whole  of 
the  abdominal  portion  of  the  body  is  thus  left  at  liberty,  and  it  is  either  borne 
ctared  inwards,  as  in  the  gooseberry  saw-fly,  iVematu*  grossularue^  or  projects  into 
the  air  in  variously-contorted  and  singular  postures,  as  is  remarkably  the  case  with 

•  Cartii*8  British  Entomology,  toI.  xiii.  folio  617. 

t  Qoartcrlj  Joomal  of  Agriculture,  toI.  tU.  p.  562-6.  Other  accounts  of  this  insect  will  b« 
fcud  in  Kirbj  and  8penee*s  Introduction  to  Entomology,  voL  i.  p.  186;  Journal  of  the  Royal 
fingUih  Agricaltaral  Society,  vol.  ii.  p.  364-89 ;  and  Newport's  Ohserrations  on  the  Turnip 
8twfly. 
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the  willow  saw-fly,  Nematus  caprece,  and  the  larvae  of  Hylotoma  roMB^  the  TO&e 
saw-fly,  which  has  the  extremity  of  its  hody  almost  raised  and  curved  in  the  form 
of  the  letter  S.  Additional  distinctive  characters  might  he  mentioned ;  such  as  the 
form  of  the  eyes,  which  are  pretty  large  in  the  false  caterpillars,  and  placed  one  in 
each  side  of  the  head,  while  in  true  caterpillars  they  are  small,  almost  invisible 
points,  disposed  in  a  circle,  which  will  suffice  to  distinguish  the  two  tribes,  and  it 
is  of  impoi*tance  to  be  able  to  do  so,  as  they  are  often  associated  together  in  the 
work  of  destruction.  The  body  of  false  caterpillars  is  generally  composed  of 
12  segments,  but  the  incisures  are  distinctly  defined^  and  liable  to  be  confounded 
with  the  transverse  wrinkles  which  thickly  cover  the  whole  surface.  Many  of 
them  are  marked  with  bright  and  varied  colours,  but  the  majority  are  of  one 
colour.  In  this  respect  they  often  undergo  a  remarkable  change  after  they 
have  cast  their  last  skin,  the  colour  becoming  entirely  unlike  what  it  was  before, 
80  that  it  is  impossible  to  recognise  the  same  individual.  This  change,  indeed, 
extends  even  farther  than  to  colour,  for  such  kinds  as  are  furnished  with  tu- 
bercles or  spines  in  their  earlier  stages,  lose  them  at  their  last  moult,  and  be- 
come smooth ;  that  of  the  gooseberry  species,  Nematus  grossularuBy  for  example, 
loses  the  black  tubercles,  which  made  the  surface  appear  as  if  chagreened.  Like 
the  flies  which  they  produce,  their  larvee  are  sluggish  and  inactive,  seldom 
moving  from  the  place  where  they  fix  themselves,  unless  when  requiring  an 
additional  supply  of  food.  When  not  engaged  in  feeding,  or  when  apprehensive 
of  danger,  most  of  them  roll  themselves  into  a  circle,  sometimes  with  the  tail 
elevated  in  the  centre.  The  greater  number  lie  exposed  on  the  foliage  of 
plants,  but  others  take  up  their  abode  in  the  interior  of  the  slender  shoots,  and 
feed  on  the  immature  pith ;  others  lodge  in  the  interior  of  fruit,  and  cause  it 
speedily  to  decay. 

(2521.)  Among  the  other  insects  which  infest  the  turnip-crop,  I  believe 
there  is  no  doubt  but  that  the  wire-worm  frequently  destroys  the  young  plants, 
after  they  have  been  some  time  singled,  by  dividing  the  root  from  the  stem. 
The  leaves  in  this  case  are  observed  to  become  flaccid,  and  the  plant  either 
dies  on  the  spot,  is  pushed  out  by  hoeing,  blown  away  by  the  wind,  or  pulled 
up  by  crows.  I  remember  of  seeing  one  season  at  least  3  acres  of  young 
turnip-plants  pulled  up  by  crows,  no  doubt  to  get  at  the  insects  at  the  root, 
on  the  farm  of  Haughhead,  near  Brechin,  at  that  time  farmed  by  Lord  Pan- 
mure.  *'  When  full  grown  it  is  about  7  lines  long,  and  rather  less  than  1 
in  breadth.  The  shape  of  the  body  would  be  perfectly  cylindrical  were  the 
back  not  a  little  depressed.  It  is  entirely  of  an  ochre  yellow  colour,  except 
the  anterior  part  of  the  head,  which  is  brown.  Owing  to  the  rigid  consistency 
of  the  skin  or  crust,  the  larvsB  can  scarcely  contract  its  body,  but  as  it  is 
composed  of  wings  or  segments,  it  is  flexible  enough  from  side  to  side.  These 
rings  are  12  in  number,  the  3  nearest  the  head  each  provided  with  a  pair  of 
conical  legs,  and  the  caudal  segment  having  a  fleshy  tubercle  beneath,  which 
serves  the  purpose  of  a  seventh  foot.  The  last  named  segment  is  cervical,  ter- 
minating in  a  point,  and  is  remarkable  for  having  2  circular  holes  like  2  brown 
points  on  the  surface.  The  whole  body  is  smooth,  with  a  few  scattered  hairs. 
The  perfect  insect  is  of  a  brown  colour,  thickly  covered  with  short  pubescence. 
The  antennee  are  about  the  length  of  the  head  and  thorax,  the  colour  obscure 
yellow.  The  insect  is  called  CcUaphagus  lineatus.  Another  species  occurs  in 
isimilar  places,  and  generally  in  much  greater  abundance,  at  least  in  Scotland, 
pamely   Cataphagus  obscurtu  ;  and  it  is  so  closely  allied  to  the  above,  that  it 
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Biay  readilj  be  taken  for  a  variety  of  it,  and  there  is  no  doubt  that  the  descrip- 
tion of  it  will  apply  to  this.    From  the  great  abundance  of  the  obscuruSy  it  may 
be  presumed  to  be  the  species  which  commits  most  injury  in  this  country. 
There  is  another  species  even  more  plentiful  in  ploughed  land.     It  is  the  Hyp- 
noidus  riparius,  a  small  insect  of  a  brassy-black  colour,  with  pale-reddish  legs."* 
A  small  ichneumon  searches  out  the  retreats  of  wire-worms,  and  deposites  its 
eggs  in  their  bodies,  which  are  consumed  by  the  parasitical  larvse  as  soon  as 
liatched.     I  may  mention,  that  the  wire-worm  is  the  larva  of  those  beetles 
named  ElatericUt  or  click-beetles,  which  are  readily  known  by  having  the  ster- 
num produced  behind  into  a  strong  spine  fitted  to  enter  a  groove  in  the  abdo- 
men, situated  between  the  intermediate  pair  of  legs.     By  bringing  these  parts 
saddenlj  into  contact,  the  insects  are  enabled  to  spring  to  some  height  into  the 
air,  «nd  thus  recover  their  natural  position  when  they  happen  to  fall  on  their 
backs,  which  they  frequently  do  when  dropping  from  plants  to  the  ground.     A 
special  provision  of  this  kind  is  rendered  necessary,  in  consequence  of  the  short- 
ness and  weakness  of  their  legs.     Upwards  of  60  species  of  these  insects  occur 
m  Britain,  and  it  is  probable  that  a  considerable  portion  of  them  feed  upon  our 
most  valuable  cultivated  plants.     A  very  small  weevil,  scarcely  1  line  in  length, 
of  a  uniform  black  colour,  slightly  tinted  with  metallic  blue  on  the  elytra,  the 
latter  with  punctured  lines,  the  Ceuterhynchus  contractus,  is  found  occasionally 
aasociated  with  the  turnip  flea-beetle,  Haltica  nemorum,  feeding  on  the  young 
haves  of  that  plant.     This  species  does  also  good  by  attacking  that  pestilent 
weed,  the  wild  mustard,  Sinapis  ctrvensis.     Another  species,  Ceuterhynchus  poU 
Imarius^  attacks  the  nettle,  Urtica  dioica,  a  troublesome  weed  near  buildings ; 
and  a  third,  Ceuterh^nchus  assimiUs,  occasions  the  knobs  on  the  roots  of  the 
wild  radish,  JRaphaniu  raphanistrum,  one  of  the  most  troublesome  weeds  which 
infest  cultivated  fields,  particularly  those  in  which  the  turnip  is  cultivated. 
That  multitudinous  tribe  of  insects,  named  the  Aphis  or  plant  louse,  sends  a  few 
of  their  number  to  attack  the  turnip  crop,  and  their  attacks  are  chiefly  directed 
against  the  Swedish  turnip.     Mr  Curtis  says,  that  there  are  3  if  not  4  species 
of  aphides  which  live  upon  the  turnip ;  one  he  has  found  under  the  rough  leaves 
of  the  £nglish  varieties,  as  well  as  one  which  he  believes  to  be  distinct ;  another 
appears  to  be  attached  to  the  Swedes,  and  the  last  is  secreted  amongst  the  flower 
stalks ;  but  numerous  as  these  minute  creatures  are,  their  enemies  are  no  less 
numerous  and  active.     I  cannot  enter  upon  so  extensive  a  subject,  and  must 
refer  you  to  Mr  Curtis'  paper.t     I  shall  only  add  a  few  words  descriptive  of 
the  nature  and  peculiarities  of  the  curious  aphis.     "  As  almost  every  ani- 
mal has  its  peculiar  louse,  so  has  almost  every  plant  its  peculiar  plant-louse  ; 
and  next  to  locusts  these  are  the  greatest  enemies  of  the  vegetable  world,  and 
like  them  are  so  numerous  as  to  darken  the  air.     The  multiplication  of  these 
btile  creatures  is  infinite  and  almost  incredible.     Providence  has  endued  them 
with  privileges  for  promoting  fecundity,  which  no  other  insects  possess:  at  one  time 
of  the  year  they  are  viviparous,  at  another  oviparous ;  and  what  is  most  remark- 
able and  without  parallel,  the  sexual  intercourse  of  one  original  pair  serves  for 
all  the  generations  which  proceed  from  the  female  for  a  whole  succeeding  year. 
Heanmur  has  proved,  that  in  5  generations  1  aphis  may  be  the  progenitor  of 
^)904,0OO,OOO  descendants ;  and  it  is  supposed  that  in  1  year  there  may  be 

•  QuarUirly  Journal  of  Agricalture,  vol.  viii.  p.  10.'. 

t  Journal  of  the  Royal  English  Agricultoral  Society,  vol.  iii.  p.  49-08. 
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20  generations."  Bennet  says  there  maj  be  30.  *^  This  astonishing  fecundity 
exceeds  that  of  any  known  animal,  and  we  cannot  wonder  that  a  creature  so  pro- 
lific should  be  proportionably  injurious;  some  species,  however,  seem  to  be 
more  so  than  others.  Those  that  attack  wheat,  oats,  and  barley,  of  which  there 
are  more  kinds  timn  mm,  seldom  multiply  so  fast  as  to  be  very  noxious  to  those 
plants ;  while  those  which  attack  pulse  spread  so  rapidly,  and  take  such  entire 
possession,  that  the  crop  is  greatly  injured,  and  sometimee  destroyed  by  them."* 
There  is  a  class  of  insects  called  tumip-Uaf  miners^  the  larvsB  of  which  thitrojr 
the  energy  of  the  leaves  of  turnips,  by  boring  galleries  between  their  upper  and 
under  surfaces.  One  is  the  DrosophUa  fiavct^  which  form  their  dwellings  so 
carefully  under  the  upper  cuticle  of  the  larva,  that  not  a  trace  of  them  can  be 
seen  on  the  under  side.  Its  length  is  1  line.  The  larva  of  this  insect  is  de- 
stroyed by  two  little  parasitic  hymenopterous  flies,  the  Ceraphron  fdger^  and  the 
Micragatter  viridis.  The  other  leaf  miner  is  named  Phytomyza  tuffricomis, 
which  is  bred  from  the  under  sides  of  the  turnip  leaves,  where  the  maggots 
form  long  irregular  galleries  inside  of  the  lower  cuticle,  and  these  miners  are 
not  visible  on  the  upper  side  of  the  leaf.  The  fly  is  1  line  in  length.  Lepi- 
dopterous  insects,  that  is,  those  of  the  butterfly  and  moth  kind,  afford  several 
species  injurious  to  the  turnip-crop.  One  is  the  turnip  diamond-back  moth, 
Cerostoma  xylottella.  When  at  rest  the  wings  are  closed  and  deflexed^ 
and  the  horns  are  projected  forward  in  a  straight  line.  It  is  more  or  lesa 
brown.  The  upper  wings  are  long  and  narrow,  and  when  closed  form  2  or  3 
diamonds  upon  the  back ;  the  inferior  wings  are  lance-shaped,  and  of  an  ash- 
colour,  with  a  very  long  fringe.  Its  length  is  2^  lines.  The  caterpillar  is 
green,  about  ^  an  inch  in  length,  slender  and  tapering  to  both  ends.  They  are 
exceedingly  active,  and  on  the  slightest  touch  wriggle  themselves  off  the  leaf 
they  are  feeding,  and  let  themselves  down  by  a  silken  thread,  and  remain  sus- 
pended until  the  cause  of  alarm  subsides.  As  many  as  240  have  been  counted 
on  one  leaf,  and  such  is  their  avidity,  that  not  the  smallest  vestige  of  a  green 
leaf  is  left  by  them.  This  larva  is  destroyed  by  a  black  ichneumon,  named 
Campoplex  pani^cttf  .f  The  cabbage-moth,  Mamestra  brassiccB,  will  live  on  the 
Swedish  turnip.  It  is  of  sombre  colours,  and  most  of  them  have  a  mark  re- 
sembling the  letter  W  on  the  disk  of  the  anterior  wings,  which  expand  1^  inch. 
The  caterpillar  is  greenish  or  brownish,  with  a  dark  stripe  along  the  back,  on 
which  a  pale  line  is  visible ;  the  sides  are  marked  with  an  obscure  yellowish 
stripe,  having  a  tendency  to  become  reddish  on  the  upper  side.  The  spiracles 
are  white  surrounded  with  black.  The  White  line  brown-eyed  moth,  Mamestra 
oUracea^  is  of  a  rusty- brown  colour,  the  fore- wings  at  times  slightly  clouded, 
the  cross-lines  obliterated.  The  caterpillar  reddish  or  yellowish-brown,  with  a 
dark  line  along  the  back,  and  another  on  each  side,  and  beneath  the  latter  a  white 
line ;  under  side  and  feet  light-brown.  The  Gamma  or  T-moth,  Plusta  gam* 
ma,  is  easily  recognised  by  the  silvery  character  on  its  fore-wings  resembling 
the  letter  Y,  or  rather  the  Greek  y,  upon  a  variegated  dusky-brown  grround. 
Head  and  thorax  ash-grey ;  the  abdomen  of  a  lighter  hue.  It  expands  from 
1^  to  1^  inch.  The  eggs  of  this  moth  are  very  beautiful,  being  of  an  orbicular 
shape,  with  elevated  ribs,  and  slender,  transverse,  raised  lines.  They  are  chiefly 
laid  on  the  under  side  of  leaves,  sometimes  singly,  but  more  commonly  in  srnaU 

•  Kirby  and  Spence's  Introdaction  to  Entomology,  vol.  i,  p.  174. 
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dosters.    When  the  caterpillars  reach  maturity,  they  vn  gveen*  with  6  white 
or  black  lines  along  the  back,  and  a  faint  yellow  streak  on  each  side  ;  the  broitiH 
iDg  pores  black.     They  possess  only  4  abdominal  feet  and  2  anal  ones,  thus  in- 
dioUing  an  approach  to  the  geometrine  or  looper  caterpillars.     The  chrysalis, 
▼hich  is  pitchy-brown,  is  inclosed  in  a  white  woolly  cocoon,  spun  between  the 
folds  of  a  leaf,  or  among  herbage.     The  moth  flies  about  in  the  day  with  much 
lapidity*  keeping  the  wings,  when  feeding,  in  constant  vibration.     They  may 
be  seen,  often  in  great  numbers,  hovering  in  this  manner  about  a  turnip-field, 
over  the  yellow  blossom  of  the  charlock  and  field-mustard,  or  the  blue  heads  of 
the  scabious  and  devilVbit  *     There  is  no  moth  more  shy  and  difficult  to  catch 
by  day,  for  it  will  seldom  allow  any  one  to  come  near  it,  but  whether  it  detects 
the  approach  of  man  by  its  eyes,  which  sparkle  like  living  rubies,  or  by  its  hear- 
ing, is  not  known :  it  darts  off,  however,  in  an  instant,  when  disturbed,  and 
itc^  again  a  few  yards  off,  or  entirely  vanishes.     There  is,  perhaps,  nothing 
bat  hand-picking,  switching  the  turnip-plant,  to  get  quit  of  these  insects.     The 
White  cabbi^e  butterfly,  Pontia  brasdc^j  lays  eggs  in  clusters,  of  20  or  30  on 
the  under  side  of  the  turnip  leaves.     The  caterpillars  are  green  before  and 
yellow  behind,  when  young,  but  when  matured  to  full  growth,  are  1^  inch 
long,  and  as  thick  as  a  small  goose  quill.    They  chiefly  attack  the  Swedish  tur- 
nip.    Their  larva  is  destroyed  by  the  ichneumons,  Microgaster  glomeratus, 
and  Pimpla  ituHgator,  and  by  the  cynips,  Pteromatus  brassicte,  and  jxmtue. 
The  SmdU  White  or  turnip  butterfly,  Pontia  rap(B,  as  its  name  implies,  is  another 
enemy  to  the  turnip.     The  superior  wings  of  the  male  are  tipped  with  black, 
and  the  inferior  have  a  black  spot  on  the  upper  edge ;  the  female  is  similar,  but 
has  2  large  black  spots  likewise  beyond  the  centre  of  the  superior  wings ;  under- 
lide  of  the  same  white,  apex  yellow,  and  2  black  spots  beyond  the  middle,  the 
Wer  one  sometimes  obliterated;  inferior  wings  yellow,  freckled  with  black. 
Length  of  male  8  lines,  and  expanse  about  2  inches.     The  eggs  are  not  unlike 
those  of  the  cabbage-butterfly;  but  the  caterpillar  is  totally  different,  being  en- 
tirely green,  and  so  densely  clothed  with  minute  hairs,  as  to  be  velvety.    They 
have  a  ysUowish  stripe  down  the  back,  and  another  along  each  side.     They  are 
iQore  than  14nch  long,  and  about  as  thick  as  a  crow  quill.     Another  species  is 
the  Green  veined  white  butterfly,  Pontia  napi,  so  named,  because  it  feeds  chiefly 
Qpon  the  rape.     The  superior  wings,  with  tips  of  powdery  black,  and  the  ner- 
Tores  greyish,  inferior  wings  with  a  black  spot  on  the  upper  margin,  and  the 
dark  nervnres  shining  through.     Caterpillars  are  delicately  green,  clothed  with 
Teivety  hairs.   Male  flies  are  nearly  |  of  an  inch  long.    The  larva  of  this  species 
is  destroyed  by  the  ichneumon,  named  HemiteLes  melanarius.     Hand-picking 
and  young  fowls  to  pick  up  the  larvae  as  they  are  switched  off  the  plants,  is  the 
nuMt  easy  mode  of  getting  quit  of  them.     The  small  oval  eggs  so  deeply  em- 
bedded in  the  pulpy  substance  of  the  bark  of  some  turnip  leaves,  are  laid  by  the 
ChrysoTnela  betttke,  a  brilliant  shining  blue  or  green  oval  beetle,  with  the  under 
sides,  horns,  and  legs  black,  and  about  1^-  line  long.     The  Cetonia  aurata, 
Oreen  rosechafer,  is  found  on  the  flowers  of  the  turnip  plant,  and  renders  them 
^rtive.     It  is  one  of  the  most  beautiful  of  our  insects,  having  a  brilhant  me- 
^c  green,  often  with  a  golden  or  copper  hue.     Its  length  is  f  of  an  inch.    It 
is  found  in  numbers  in  the  south  of  England,  and  in  Morayshire  in  Scotland, 
but  not  in  any  intermediate  locality.    The  larva  commits  a  good  deal  of  damage, 

•  Quarterly  JounuJ  of  Agriculture,  vol.  xiii.  p.  167-70. 


780  THE  BOOK  OF  THE  FARM — SUMMER. 

where  it  pre7ails,  by  feeding  in  the  same  way  as  other  chafers.     The  perfect 
insect  destroys  the  petals  of  roses  by  gnawing  them.     The  turnip-seed,  when 
growing,  is  seriously  injured  by  a  weevil  named  the  Ceuterhynchus  assimilis,  the 
Turnip-seed  weevil.     It  is  If  line  in  length,  including  the  rostrum  ;  is  black, 
clothed  with  short  white  depressed  hairs  above,  and  scales  beneath,  which  give 
the  insect  a  grey  tinge.    As  weevils  are  so  sensitive  as  to  fall  down,  if  suddenly 
approached,  they  may  be  easily  collected  when  they  abound  in  the  turnip-flowers 
left  for  seed,  by  sha^ng  the  stalks  over  a  bag-net  or  cloth ;  and  being  hard 
they  cannot  be  destroyed  by  stamping  upon  them,  they  must  be  killed,  when 
collected,  with  boiling  water  in  a  pail.*     Besides  the  leaves,  flowers,  and  seeds, 
the  turnip  is  attacked  by  insects  in  the  bulb,  among  which  noxious  insects  are 
many  large  caterpillars,  called  by  farmers  and  gardeners  surface  grubs^  which 
commit  very  extensive  depredations  upon  turnips.    Among  these  is  the  Triphxena 
pronuba,  the  Great  yellow  underwing.    This  moth  is  sometimes  very  plentiful  in 
hay-fields,  where  they  will  rise  from  the  swathes  when  disturbed,  and  alight  again 
in  another  swathe.    The  Noctua  or  Agrostis  eojclcmiationis,  the  Heart  and  Dart 
inoth,  so  named  from  the  markings  of  the  wings  resembling  the  note  of  excla- 
mation (!),  and  a  heart  and  a  dart,  affords  a  caterpillar  of  a  dull  lilac  colour,  with 
a  lurid  space  down  the  back  of  a  more  ochreous  hue,  which  is  a  most  destructive 
animal  to  crops  of  turnips  at  every  stage  of  their  growth,  and  especially  in  separat- 
ing the  crown  from  the  root.    They  also  attack  the  potato-tuber,  and  so  insensi- 
ble are  they  to  cold,  that,  so  late  as  the  20th  November,  they  have  been  taken 
out  of  the  tubers  of  potatoes  quite  alive.     An  equally  if  not  more  destructive 
insect  is  the  Common  dart-moth,  Nocttta,  or  Agrotis  segetum,  which  is  generally 
of  a  redddish-brown,  but  varies  so  greatly  in  the  tint  of  the  upper  wings  as  to 
be  sometimes  of  a  clay  colour.    It  is  in  length  from  8  lines  to  f  of  an  inch,  and 
its  expanse  is  from  If  to  2  inches.     The  moth  is  sometimes  seen  flying  in  mul- 
titudes about  the  tops  of  hedges  soon  after  sunset  in  June  and  July.     The  larva 
is  smooth  and  shining,  and  of  a  pale  lurid  ochreous  colour,  faintly  freckled,  with 
a  broad  space  down  the  back,  often  rosy,  and  a  few  short  hairs  scattered  over 
the  body.     It  does  great  mischief  to  young  mangel- wiirzel  plants,  the  roots  of 
which  it  cuts  through  just  below  the  crown,  and  it  attacks  the  potatoes  as  they 
are  pushing  out  of  the  ground,  and  is  exceedingly  voracious.     One  cause  of  the 
great  mischief  arising  from  the  attacks  of  the  caterpillar  of  this  and  of  the  pre- 
ceding species,  is  their  capability  of  travelling  at  a  very  rapid  rate  from  one  spot 
to  another ;  and  in  this  way,  as  soon  as  a  caterpillar  has  eaten  through  the  root 
of  a  young  plant,  it  marches  off  in  quest  of  another,  and  thus  the  evil  is  greatly 
multiplied.     This  grub  is  a  very  formidable  assailant  in  the  more  advanced 
state  of  the  turnip  plant,  near  to  which  it  forms  a  round  hole  in  a  vertical  direc- 
tion about  2  or  3  inches  deep  in  the  earth.     At  the  bottom  of  this  it  remains 
during  the  day,  unless  it  be  dark  and  moist,  and  at  night  emerges  from  its  bur- 
row, and  commences  an  attack  upon  a  plant  by  eating  round  the  neck  of  it,  and 
eventually  detaching  the  upper  part  from  the  root.    In  this  way  singled  Swedish 
turnip-plants  may  be  destroyed  one  after  another  until  very  few  are  left.     The 
rook  is  useful  in  searching  for  this  grub,  and  in  quest  of  it  will  also  tear  up  the 
plant.     Young  pigs  are  fond  of  this  grub,  and  would  dig  for  them  in  a  turnip- 
field,  were  it  not  that  they  would  dig  up  the  plants  at  the  same  time.     There 
seems  no  ready  means  of  getting  quit  of  this  pest.     The  excrescences  which 
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frequently  disfigure  the  turnip  bulb,  and  are  not  confined  to  any  particular  va- 
riety of  turnip,  on  being  opened  will  be  found  to  contain  a  small  maggot.  This 
is  produced  by  the  Curculio  plurostigma^  the  Turnip-gall  weevil.  It  is  very 
similar  to  the  turnip-seed  weevil,  but  is  black  instead  of  gi*ey  ;  the  wing-cases 
are  not  so  rough  or  strongly  tuberculated  at  their  extremities,  and  all  the 
thighs  have  a  small  tooth  beneath.  It  is  not  uncommon  in  hedges  from  May 
to  August,  and,  closely  contracting  all  its  members  when  alarmed,  it  looks  like  a 
black  seed.  The  female  pierces  a  hole  in  the  rind  of  the  turnip  with  her  pro- 
boscis and  deposites  an  egg  in  it,  and  the  young  maggot,  which  is  fat  and  whitish, 
often  of  a  bright  flesh-colour,  lives  on  the  substance  of  the  bulb.  Except  in 
affecting  the  beauty  and  symmetry  of  the  bulb,  this  insect  does  no  great  harm 
to  the  turnip.*  These  are  all  the  insects  known  to  be  injurious  to  the  turnip 
crop  which  requires  mention  here.  The  diseases  of  the  turnip  called  Fingers 
and  Toes,  and  the  Anbury,  have  been  ascribed  to  the  agency  of  insects ;  but  as  I 
am  not  of  that  opinion,  it  appears  to  me  irrelevant  to  mention  the  names  of 
those  to  which  blame  has  been  imputed  for  producing  those  diseases.  Never- 
theless, a  few  words  are  required  to  be  said  on  the  cause  of  those  malformations 
in  the  turnip. 

(2522.)  A  plan  of  destroying  moths  in  vineyards  has  been  tried  by  M. 
Audouin  with  success,  and  which  consists  of  lighting  lamps  covered  with  bell- 
glasses  smeared  with  oil,  when  the  light  attracts  the  insects,  and  they  are  cap- 
tured on  the  glass.  Such  lights  are  much  more  effective  than  open  fires  of  brush- 
wood. In  this  way  200  lamps  the  first  night,  and  180  in  the  following  nights, 
placed  at  25  feet  apart,  in  4  nights  in  August  1842,  in  a  vineyard  of  4  acres 
extent,  and  lighted  for  2  hours  each  night,  destroyed  these  numbers  of  moths  in 
the  respective  nights,  30,000,  14,400,  and  the  two  last  nights  9260 ;  in  all, 
53,660.  Of  these  it  was  reckoned  that  f  were  females,  which,  supposing  they 
would  have  laid  150  eggs  each,  caused  a  destruction  of  6,000,000  of  eggs. 
Many  moths,  I  apprehend,  might  be  caught  by  the  employment  of  an  entomo- 
logist's net  while  flickering  around  the  lamps.f 

(2523.)  The  Anbury  in  Turnips,  Mr  Marshall,  in  allusion  to  the  anbury, 
says  that  it  is  a  large  excrescence  produced  below  the  bulb ;  and  when  this  was 
JQst  foi-ming  and  not  larger  than  a  green  walnut,  the  anburies  were  as  large  as 
a  goose*s  eg^^  awkward  and  irregular  in  form,  with  excrescences  below,  not  un- 
like races  of  ginger  depending  from  them.  After  arriving  at  maturity  they 
exhibit  a  putrid  fermentation,  and  emit  a  most  offensive  smell.  When  the 
anburies  are  divided  they  are  hard  ;  but  with  the  assistance  of  a  lens,  veins  or 
string-like  vessels  may  be  seen  dispersed  through  the  tumour.  When  turnips 
are  affected  with  this  disease,  the  tops  become  yellow,  and  flag  in  the  heat  of  the 
son,  and  they  are  thus  readily  distinguished.  He  says  it  has  been  attributed 
to  the  land  being  too  long  continued  under  this  green  crop  ;  but  it  is  certain 
that  the  anbury  appears  on  land  where  turnips  had  never  before  been  grown. 
He,  however,  considers  that  it  proceeds  from  the  formation  of  an  insect  in  the 
vessels  of  the  tap-root,  by  which  the  course  of  the  sap  is  divided,  and  instead 
of  the  natural  bulb  an  excrescence  is  produced.     He  recommends  that  the  dis- 

*  Journal  of  the  Royal  English  Agricoltiiral  Society*  vol.  iv.  p.  103-21. 
t  Gardener's  G^ette  for  1843. 


782  THE  BOOK  OF  THE  FARM — SUMMER. 

eased  plants  should  be  remo7ed  as  soon  as  possible,  and  the  earth  stirred  about 
those  that  remain ;  and  he  adds,  that  it  may  be  wholly  aToided  by  well  prepar* 
ing  and  richly  manuring  lands  subject  to  produce  anbury.*  If  the  disease  were 
occasioned  by  the  puncture  of  insects,  better  cultivation  would  not  abate  its  Tiru- 
lence,  but  rather  increase  it,  as  the  turnip  would  thereby  be  rendered  even  more 
palatable  to  insects ;  but  the  truth  is,  all  such  diseases  arise  from  poverty  in 
the  soil  arising  either  from  want  of  manure  when  the  soil  is  naturally  poor,  or 
when  it  is  rendered  effete  by  overcropping,  or  by  too  much  wet,  or  by  too  much 
drought.  Labour,  clean,  and  manure  the  soil  fully,  according  to  the  condition 
it  presents,  and  no  anbury  will  appear,  unless  it  may  happen  in  certain  seasons 
whose  influence  counteracts  the  effects  of  culture,  and  affects  plants  in  a  manner 
similar  to  want  of  nourishment.  This  disease  is  not  now  so  prevalent  as  it  was 
30  years  ago,  because  the  culture  of  the  turnip  is  now  better  understood,  and 
the  ground  is  manured  with  greater  liberality. 

(2524.)  Fingers  and  Toes  in  7\imips.  Of  this  disease  Mr  Dickson  says, 
that  "  it  occasionally  happens  that  turnip-plants,  instead  of  swelling  and  form- 
ing bulbs,  send  off  numerous  stringy  roots,  which  soon  decay  and  come  to  no 
account.  It  occurs  most  generally  when  the  crop  is  sown  on  fresh  land,  and  no 
remedy  is  said  yet  to  have  been  discovered  to  prevent  it.  More  perfect  tillage, 
and  the  use  of  such  measures  as  have  a  tendency  to  render  such  lands  more 
mellow  and  friable,  may  perhaps  be  beneficial.' *t  ^^  doubt  the  disease  has 
been  observed  on  fresh  virgin  soil  that  had  never  before  borne  a  crop  of  turnips ; 
but  it  has  been  remarked  in  a  long  experience,  that  land  which  had  often  carried 
turnips  was  most  affected  by  the  disease.  The  county  of  Roxburgh  long  ex- 
perienced this  disease,  and  it  continued  to  increase  for  30  years ;  but  latterly 
it  has  decreased,  and  may  now  be  said  to  have  disappeared,  in  consequence  of 
the  superior  manuring  of  all  the  crops  and  the  better  tillage  of  the  soil,  and  this 
will  be  the  result  everywhere  else.  I  may  here  remark,  however,  that  spurious 
seed  will  have  the  same  effect  on  the  turnip,  in  unfavourable  seasons,  as  want  of 
manure,  or  the  injurious  effects  of  weather.  As  a  matter  of  history,  then,  more 
than  as  an  instructive  narrative,  the  symptoms  of  this  disease  may  thus  be  de- 
scribed. The  disease  affects  the  turnip  plant  from  the  period  of  singling  to  the 
first  hoeing  of  the  crop.  The  plant  becomes  flaccid,  and  the  leaves  assume  a 
yellowish  hue,  but  it  does  not  die,  nor  does  it  bear  the  slightest  mark  of  insects ; 
and  when  it  is  once  affected  it  never  gets  free  of  the  influence  of  the  disease,  though 
it  continues  to  live  and  grow  in  size.  The  disease  never  affects  a  whole  field  at 
once,  nor  does  it  run  along  the  drills,  but  invariably  begins  in  spots  which  increase 
in  diameter,  and  spread  out  into  large  patches.  The  patches,  however,  never  come 
in  contact,  but,  on  finding  interruptions,  assume  irregular  forms.  Those  inter- 
ruptions are  the  ends  of  drills  and  the  hollows  of  fields.  The  patches  never 
commence  in  hollows  or  drill-ends  where  water  may  lodge,  but  on  the  driest 
knolls  where  sheep  would  take  to  rest  for  the  night.  In  conformity  with  this 
circumstance,  light  loamy  turnip-soil,  on  an  open  bottom,  is  much  riiore  apt  to 
be  affected  than  clay  land,  or  any  soil  resting  on  a  retentive  bottom ;  and  it 
prevails  more  in  dry  than  in  wet  seasons.  Hence  in  the  wet  seasons  of  1816 
and  1817  it  was  but  little  felt  in  Hoxburghshire ;  whereas  in  the  dry  summers 
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of  1818  and  1819,  and  particularly  1818,  it  was  both  extensive  and  destroctive. 
Hence  also.  Roxburgh,  with  its  light  soil,  was  always  more  affected  than  the 
neighbouring  county  of  Berwick  with  its  heavy  soiL  The  ultimate  effects  of  the 
dis^ise  are  to  produce  a  distorted  bulb  like  a  boxer* s  glove,  with  fingers  and 
thumb,  which  are  longer  or  shorter,  smaller  or  larger,  in  proportion  to  the  bulb. 
The  leaves  are  unhealthy  in  colour,  and  the  top  has  a  tendency  to  shoot.  In- 
equalities occur  in  the  bulb  which  collect  water,  the  freezing  of  which  in  winter 
causes  premature  decay  of  the  bulb.  The  texture  of  the  bulb  becomes  fibrous, 
ind  the  juice  tastes  acrid  like  the  skin,  and  the  smell  is  somewhat  putrescent* 
Hence  the  disease  affects  the  weight  of  the  crop,  as  also  its  nutritive  properties 
18  an  article  of  food  for  live  stock.* 

(2525.)  Hape-cake  and  Rape-dust.     This  substance,  as  a  manure,  I  shall 
bave  occasion  to  notice  afterwards ;  meantime  I  mention  the  mode  of  keeping 
it  in  the  best  state.     Rape-cakes  should  be  of  a  yellowish-green  colour  when 
new,  but  they  become  dark  on  being  long  kept.    They  should  be  put  past  in  the 
apartment  allotted  for  their  accommodation  in  a  dry  day  and  on  a  dry  clay  or 
wooden  floor,  for  except  by  their  weight  they  do  no  injury  to  wood ;  and  they 
^ould  be  neatly  built  up  free  of  the  walls  in  case  they  should  draw  damp  there- 
from.    The  air,  and  especially  damp  air,  should  be  excluded  from  them,  as  it 
is  the  cause  of  their  becoming  mouldy,  and  of  losing  their  light  colour.     New 
made  cakes  will  heat  a  Httle  after  they  are  built  up,  but  after  the  sweat  they 
have  had  in  the  ship  tliis  will  not  be  great ;  and  to  prevent  heating  as  much 
as  possible  the  small  dust  of  the  cargo  should  be  kept  by  itself.    It  is  not  likely 
that  you  will  have  occasion  to  keep  rape-dust,  that  is,  rape-cake  after  it  has 
been  crushed  to  powder ;  but  in  case  you  should  wish  to  keep  it  in  that 
state,  the  mode  of  doing  so  is  as  follows : — It  should  not  be  put  together  in  a 
thick  heap,  for  however  dry  it  may  seem,  and  however  dry  it  may  be  kept,  sooner 
or  later  it  will  heat.    When  put  by  dry  on  a  dry  floor,  it  may  be  3  weeks  or  a 
month  before  it  will  heat ;  but  if  damp  it  will  heat  soon,  and  the  heat  will  be- 
oome  so  as  to  be  insufferable  to  the  hand.    Whenever  it  begins  to  heat  it  should 
be  carefully  and  slowly  turned  over  in  shallow  bins  to  cool  it.    When  heated  to 
excess  it  becomes  burnt  as  black  as  soot,  and  gets  into  lumps  like  coal-cinders 
from  which  it  is  not  easily  distinguished,  and  in  which  state  its  efficacy  is  im- 
paired.    Many  throw  rape-dust  into  a  corner  of  a  cart  or  turnip-shed  where  pigs 
may  dig  and  fowls  scratch  amongst  it,  and  where  it  is  constantly  exposed  to  the 
moisture  of  the  air ;  and  which  is  a  practice  that  cannot  be  too  much  reprobated. 
You  should  purchase  none  but  new  crushed  rape-dustf    Rape-seed  is  larger  and 
Heavier  than  that  of  the  Swedish  turnip,  so  that  only  820  are  required  to  weigh 
1  drachm. 

(2526.)  Mangel-wurzel  belongs  to  the  family  of  beet.  It  is  of  the  class  and 
order  Pentandria  digynia  of  Linnseus,  and  of  the  order  ChenopodiacetB  of  the 
natural  system  ;  its  chief  botanic  character  is — ''  calyx,  when  green,  soft,  and 
fleshy,  when  ripe,  hard,  and  somewhat  woody  in  texture,  and  into  which  the 
roQgh  kidney-shaped  seeds  are  deeply  imbedded.^'    The  seeds  which  have  a  per- 

*  See  paper  by  me  on  this  irabjeot  in  vol.  i.  p.  42^39  of  the  Quarterly  Journal  of  Agricul- 
^re,  in  which  I  have  endeavoured  to  shew  that  the  insects  which  are  found  in  diseased  bulbs  of 
tornips  have  come  there  in  eons4quenee  of  the  diseased  state  of  the  plant,  although  I  then  believed 
Bore  in  the  agency  of  insects  than  I  do  now. 

1  Qaarterly  Joomal  of  Agrlcultare,  vol.  xiii.  p.  Si9. 
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sifltent  capsule  are  large  and  heavy,  only  requiring  184  to  weigh  1  drachm. 
The  field  beet  is  commonly  called  mangel-wiirzel,  two  Grerman  words  which  have 
been  retained  in  consequence  of  the  root  having  been  long  and  is  still  exten- 
sively cultivated  in  Germany,  where  it  thrives  better  than  any  of  the  turnip 
tribe,  and  they  mean  literally  root  of  want.  The  marbled  variety,  Beki  vul^ 
garis  campestrist  has  been  longest  in  cultivation,  but  the  orange-globe  variety  ia 
daily  becoming  a  greater  favourite,  both  on  account  of  its  heavier  crops  and 
greater  feeding  properties.  The  white  field-beet.  Beta  vulgaris  campestris  cdba, 
has  long  been  cultivated  in  France  for  the  sugar  which  it  affords.  Many  mills  are 
at  work  in  France  for  the  manufacture  of  this  sugar.*  It  was  the  policy  of  Bona- 
parte to  encourage  the  culture  of  this  plant,  in  order  to  render  the  French  people 
independent  of  the  supply  of  sugar  from  our  colonies.  Both  carrot  and  mangel- 
wurzel  are  very  apt  to  run  to  seed  when  drought  sets  in  early  after  they  have 
been  thinned  out  in  the  rows ;  and  seeds  used  from  plants  that  have  shewn  a  ten- 
dency to  premature  shooting  encourages  that  tendency  still  more  than  drought. 
It  is  not  an  unfrequent  practice  to  strip  off  the  under  leaves  of  the  mangel- 
wiirzel  plant  in  summer  as  fodder  for  cows  and  pigs  ;  but  the  practice,  as  may 
be  supposed,  is  injurious,  as  may  be  seen  from  an  experiment  made  on  this  sub- 
ject by  Mr  B.  Band,  Hadleigh,  Suffolk,  in  1842.  He  selected  3  portions  of 
mangel-wiirzel,  containing  each  7  square  yards,  and  from  the  1st  lot  he  stripped 
4  or  5  of  the  under  leaves  on  8th  of  July,  6th  of  August,  and  in  the  1st  week 
of  September ;  from  the  2d  lot  he  stripped  the  same  number  at  each  period 
of  the  6th  of  August  and  the  first  week  of  September ;  and  from  the  3d  lot 
there  was  none  stript  off  at  all.  The  roots  were  carefully  cleaned  and  weighed, 
and  the  produce  was  as  follows  : — 

From  Ist  lot,  47J  lb.  net  weight,  or  14  tons,  13  cwt  0  qrs.  27  lb.  per  acre. 

•  ••  ^CL  •••  iJ^  ••«      •••      XO   ••*    X   .*•   vF  •••  ^  ••• 

•  ••  Ou  •••   OX      •••     •••      XO   •••   XO  •••  iM  ...   V     •••  I 

(2627.)  Carrot — ^This  plant  is  of  the  natural  order  UmhelUferte,  from  urn" 
bella^  an  umbel,  and  ferOy  to  bear,  from  the  shape  of  its  flowering :  this  order 
comprehends  a  very  extensive  tribe  of  plants,  including  parsnip,  celery,  parsley, 
carrot,  coriander,  hemlock,  &c.  In  the  Linntean  system  it  stands  in  the  class 
and  order  Pentandria  digynia.  Its  botanical  cognomen  is  Daucus  carota  «a- 
ttt/a,  the  first  from  a  Greek  word  signifying  to  make  hot  from  its  supposed  me- 
dicinal effects,  and  car,  a  Celtic  word  meaning  red,  the  colour  of  the  root ;  and 
its  botanical  characters  are,  "  prickles  of  secondary  ribs  slender,  separate  even  to 
the  base ;  rays  of  umbels  nearly  equal  or  gradually  shorter  to  the  centre  ;  seeds 
small,  protected  by  the  incurvation  of  all  the  flower-stalks,  by  which  all  the 
umbels  are  rendered  hollow,  like  a  bird's  nest."  To  save  its  seed,  plant  some  of 
the  largest  and  best  roots  in  October,  November,  or  last  fortnight  of  February, 
2  feet  apart,  and  insert  them  a  few  inches  over  the  crowns.  They  will  yield 
ripe  seed  in  autumn,  of  which  gather  only  from  the  principal  umbel,  which  is 
likely  not  only  to  afford  the  ripest  and  largest  seed,  but  the  most  vigorous  plants. 
A  considerable  quantity  of  carrot-seed,  for  the  supply  of  the  London  seedsmen, 
is  raised  near  Weatherfield,  in  Essex ;  and  much  is  imported  from  Holland,  oo 

♦  Quarterly  Journal  of  Agriculture,  vol.  ii.  p.  922. 

t  llenslow's  Letters  to  the  Farmers  of  Suffolk,  Letter  XIV. 
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wliieh  the  dutj  by  the  new  tariff  is  10s.  per  cwt.,  and  5s.  on  that  from  British 
posocBoions.  The  entire  culture  of  the  carrot  is  well  described  by  Mr  Burrows, 
a  Norf<A  farmer.* 

(2528.)  Parawp, — This  root  is  also  in  the  natural  order  UmhellifenB^  and 
Linnean  system  PenJUmdria  digyrda.  It  is  the  Pastinaca  saliva  edulis^  from 
pasttMum  a  dibble,  in  reference  to  the  form  of  the  root ;  leaves  glabrous  on  both 
ndflty  ahining  aboTe ;  root  thick,  fleshy.  This  root  has  long  been  an  inmate  of 
the  garden,  and  was  formerly  much  used.  In  the  times  of  Popery  it  was  a 
^  &rmer*8  Lent  root,  being  eaten  with  salted  fish,  to  which  it  is  an  excellent  ac- 
eompaniment.  ^^  In  the  north  of  Scotland,*'  as  Dr  Neill  observes,  "  parsnips  are 
often  beat  up  with  potatoes  and  a  little  butter ;  of  this  excellent  mess  the  chil- 
dren of  the  peasantry  are  very  fond,  and  they  do  not  fail  to  thrive  upon  it.  In 
the  north  of  Ireland,  a  pleasant  table  beverage  is  prepared  from  the  roots, 
brewed  along  with  hops.  Parsnip  wine  is  also  made  in  some  places ;  and  they 
ifford  an  excellent  ardent  spirit,  when  distilled  after  a  similar  preparatory  pro- 
cess to  that  bestowed  on  pototoes  destined  for  that  purpose.*'  To  save  the  seed, 
transplant  some  of  the  best  roots  in  February,  2  feet  apart,  inserted  over  the 
crowns ;  they  will  shoot  up  in  strong  stalks,  and  produce  large  umbels  of  seed, 
r^^ening  in  autumn.f 

(2529.)  Bone^usU — The  specific  gravity  of  bone,  as  determined  by  Dr 
Thomson,  is  as  follows  :— 

Ob  femoris  of  a  sheep, 2.0345 

Tibia  of  a  sheep, 2.0329 

Biumofanox, 1.8353 

Human  os  humeri, 1.7479 

VeitebrsB  of  haddock, 1.6350 

The  nature  of  this  remarkable  substance,  as  a  manure,  demands  attention.  Bone 
consists  of  organic  and  inorganic  matter,  and  these  are  found  in  the  following 
proportion  in  the  bones  of  those  animals  which  supply  the  largest  quantity  for 
iDinuro,  namely,  the  ox  and  sheep : — 


» 

niam  of  a 
Sheep. 

Ilium  of 
an  Ox. 

Tibia  of  a 
Sheep. 

VertebrBBof 
Haddock. 

Snout  of  Saw- 
fish, deprired 
of  teeth. 

Organic  matter  or  cartilage. 

43.30 

48.05 

51.97 

39.49 

46,310 

(  Phosphate  of  lime, 

50.58 

45.02 

40.42 

56.08 

42.550 

Carbonate  of  lime. 

4.49 

6.10 

7.03 

a57 

2.638 

laorgaaic  /  Magnesia,     .    . 

0.86 

0.24 

0.22 

0.79 

0.101 

1  Soda»  .... 

0.31 

0.20 

0.19 

0.79 

0.141 

1  Potash,    .    .    . 

0.19 

0.11 

trace. 

... 

water  6.920 

99.73 

100.35 

99.83 

100.72 

98.661 

•  CommoDicatioiit  to  the  Board  of  Agriculture,  vol.  vii.  p.  72. 

t  I>on't  General  System  of  Gardening  and  Botany,  toI.  ill.,  p.  338  and  354. 

t  Thomion'a  Animal  Chemiitry,  p.  234  and  241-2. 
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la  an  analysis  made  by  Dr  Henry  B.  Madden,  to  ascertain  the  relative  com- 
ponent parts  of  bones  and  farm-yard  dung,  the  following  results  were  obtained, 
the  bone  being  used  in  the  state  it  is  applied  to  the  soil,  and  the  dung  consisting 
of  a  proportion  of  both  stable  and  byre  manure : — 


BoinH»ufT. 

Water>  ......  11.5 

Soluble  in  cold  water,  4.7 

in  hot  water,    .  5.5 

in  weak  potass,  26.0 

^  g  I      ...      in  strong  potass,  15.5 

I  Destroyed  by  heat,      .  6.0 

Phosphate  of  lime,  .    .  28.0 

Carbonate  of  lime,  .    .  2.8 

100.0 


FAEK-TAmO  DUiro. 

Water,    •    .    •    • 

o  ^  /  Soluble  in  water,  • 

g,^^      ...      in  potass,  • 

O  S  \  Destroyed  by  heat, 

Salts  of  potass,      | 

...    of  soda,    .     \ 

...    of  lime,     • 

Silica,  .... 

Earthy  phosphates, 


45.535 
10.75^ 
14.250 
18.565- 

7.900 


3.000 
100.00 


Another  analysis  gave  of  azote  in  bone-dust  1.77  per  cent.,  in  farm-yard  dung* 
.45 ;  so  that  in  this  respect  these  substances  stand  comparatiyely  thus : — 

Bone-dust.         PanapyMd  Jimg; 

Soluble  matter, 10.20  10.750 

Easily  rendered  soluble,         ....  41.50  14.250 

Azote,    .        ; 1.77  .450 

Total  organic  matter, 38.50  33.565 

Saline  matter, 55.00  10.900 

Hence  1  ton  bone-dust  equals,  as  regards  organic  matter,    .    1  ton  farm-yard  dung;. 

soluble  matter,    .    1      

easily  dissolved  do.,  2.9 

azote,  a        •    t/.v   ...        ... 

saline  matter,      .5      

earthy  phosphates,  18.3 

If  all  the  various  degrees  in  which  bone-dust  is  superior  to  farm-yard  dung  be 
added  together,  1  ton  of  it  equals  30  tons  of  dung,  but  as  only  16  bushels  of 
bone-dust  are  applied  to  the  acre,  which,  at  47  lb.  per  bushel,  weigh  7  cwt.,  this 
quantity  is  equal  to  10^  tons  of  dung.*  It  is  still  a  question  whether  the  or- 
ganic or  inorganic  portion  of  bone-manure  bestows  the  greatest  benefit  on  the 
land,  and,  from  its  effects  extending  over  more  than  one  crop,  some  are  of  opi- 
nion, among  whom  are  Leibig  and  Sprengel,  that  its  principal  efficacy  is  in  all 
cases  to  be  ascribed  to  the  earthy  ingredients,  and  especially  to  the  phosphate 
of  lime ;  but  it  has  been  brought  to  light,  that  bones  do  not  lose  their  organic 
matter  entirely,  though  they  should  have  been  buried  for  years  under  ground. 
Thus  the  bones  of  a  bear  and  a  stag,  after  being  long  buried,  were  found  by 
Marchand  to  consist  of— - 


*  Prise  Essays  of  the  Highland  and  Agricultiiral  Society,  voL  xiy.,  p.  528-3L 
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Animal  matter, 

Phosphate  of  lime,  .... 
Girbomite  of  lime,     .    •    .     . 

Sulphate  of  lime, 

Phosphate  of  magnesia,  .  . 
Fluoride  of  calcium,  .... 
Oxides  of  iron  and  manganese, 

Soda, 

Silica, 


Bones  of  the  Bear  buried 


Deep. 


16.2 
56.0 
13.1 
7.1 
0.3 
2.0 
2.0 
1.1 
2.2 


100. 


Shallow. 


4.2 

62.1 

13.3 

12.3 

0.5 

2.1 

2.1 

1.3 

2.1 


100. 


Femur  of 
a  Stag. 


7.3 

54.1 

19.3 

12.2 

2.1 

2.1 

2.9 


100. 


**  The  most  striking  change,*'  as  Professor  Johnston  observes,  *<  undergone  by 
these  bones,  was  the  large  loss  of  organic  or  animal  matter  they  had  suffered. 
The  relative  proportions  of  the  phosphate  and  carbonate  of  lime  had  been  com- 
paratively little  altered.     The  main  effect,  therefore,  produced  by  bones,  when 
boried  at  the  roots  of  trees,  and  their  first  effect,  in  all  cases,  must  be  owing  to 
the  animal  matter  they  contain — ^the  elements  of  the  animal  matter,  as  it  de- 
composes, being  absorbed  by  the  roots  with  which  the  bones  are  in  contact." 
Still,  it  is  found  that  bones,  after  having  been  boiled,  and  of  course  deprived  of 
the  greater  part  of  their  animal  matter,  make  excellent  manure ;  but  as  they  at 
the  same  time  take  up  a  considerable  quantity  of  water,  which  will  cause  them 
to  decompose  more  rapidly  when  mixed  with  the  soil,  they  will  appear  to  act 
48  beneficially,  Professor  Johnston  conjectures,  as  unboiled  bones.     **  He  who 
euididly  weighs  the  considerations  above  presented,  will,  I  think,  conclude,*'  says 
the  Professor,  *'  that  the  whole  effect  of  bones  cannot  in  any  case  be  ascribed  ex- 
clusively either  to  the  one  or  the  other  of  the  principal  constituents.     He  will 
belieye,  indeed,  that  in  the  turnip  husbandry,  the  organic  part  performs  the  most 
permanent  and  most  immediately  useful  office,  but  that  the  earthy  part,  never- 
theless, affords  a  ready  supply  of  certain  inorganic  kinds  of  food,  which  in  many 
toils  the  plants  could  not  otherwise  easily  obtain.     He  will  assign  to  each  con- 
ititaent  its  separate  and  important  function,  being  constrained  at  the  same  time 
to  confess — that  while  in  very  many  cases  the  earthy  part  of  hones  applied  alone 
voold  fail  to  benefit  the  land,  there  are  few  cultivated  fields  in  which  the  or- 
gomc  part  applied  alone  would  not  materially  promote  the  growth  of  most  of 
«Qr  artificial  crops."*     When  bones  are  heated  to  redness  in  the  open  air,  the 
organic  part  bums  away,  and  leaves  the  white  earthy  matter,  in  the  form  and 
Ottrlj  of  the  bulk  of  the  original  bone.     It  is  very  brittle,  and  consists  chiefly 
^phosphate  of  lime,  and  is  sold  at  the  chemical  works  at  9s.  per  cwt.     Bones 
^  cattle  and  other  animals,  and  of  fish,  except  whale  fins,  whether  burnt  or 
iKti,  or  as  animal  charcoal,  pay  a  duty  by  the  new  tariff  of  6d.  per  ton.    The  de- 
clared value  of  bones  imported  into  this  country  in  1832  was  L.91,755  :  5  :  5 ; 
^  the  duty  paid  thereon  was  L.940  :  6  :  9.t    I  should  suppose  there  has  been 


*  Johntton't  Lectures  on  Agricultural  Chemlftrj,  p.  660. 
f  Maeealloch*6  Dictionarj  of  Commerce,  art.  BonM. 
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a  considerable  increase  in  the  import  since  that  period.     The  price  of  bones  at 
Hull,  the  great  mart  of  their  import,  in  1843,  was  from  L.3, 16s.  to  L.4  per  ton. 

(2530.)  [Turnip-drills,  like  the  other  members  of  the  class  of  implements 
employed  under  the  drill-system  of  cultivation,  mark  an  improved  state  of  the 
art,  for  in  the  early  history  of  the  turnip  culture,  we  find  the  broadcast  method 
of  sowing  generally  adopted,  and  in  some  parts  of  £ngland  at  the  present  day, 
where  farming  is  otherwise  well  understood,  we  yet  see  the  broadcast  system  of 
sowing  turnips  not  only  practised,  but  advocated  as  the  most  productive.  That 
great  aggregate  weight  of  turnip  may  be  produced  in  broadcast  in  particular 
soib  and  seasons,  may  be  true,  but  doubtless  a  greater  certainty  of  success  is 
to  be  obtained  from  the  drill  practice ;  and  it  appears  now,  from  the  latest 
English  authorities,*  that  the  former  practice  will  soon  be  rooted  out  by  the 
unflinching  hand  of  experience.  In  the  early  stages  of  the  drill  practice  of  tur- 
nip culture,  the  breaddi  of  land  sown  being  but  small,  a  single  row  hand-drill 
or  barrow  seems  to  have  been  generally  used,  but  a  simpler  implement  than 
even  this  has  been  employed — ^the  hand-flask  sower.  As  the  practice  extended, 
machines  of  two  rows  were  introduced,  drawn  by  one  horse,  and  this  in  various 
forms  continues  to  be  the  chief  instrument  employed  in  sowing  the  seed  of  this 
important  root. 

(2531.)  The  varieties  of  the  turnip-drill  are  too  numerous  to  be  detailed 
here  in  fiill,  nor  would  it  be  profitable  to  follow  all  the  fancies  of  machine- 
makers,  some  of  which  have  produced  but  cumbrous  and  inconvenient  vehicles, 
which,  when  their  purpose  is  considered,  are  cumbrous  not  only  in  their  bulk, 
but  in  the  multiplicity  of  their  parts,  and  hence  are  complicated  and  tender, 
liable  to  derangement  and  failure,  and  are  marked  by  an  absence  of  that  sim- 
plicity of  construction  so  desirable  in  agricultural  mechanics.  In  many  of  our 
more  modern  turnip  drills,  however,  there  is  to  be  seen  a  marked  simplicity  of 
construction,  that  accords  well  with  the  objects  in  view,  and  this  holds  especially 
with  those  machines  which  are  employed  for  sowing  the  seed  alone  ;  and  in 
none  mora  so  than  the  machine  now  very  generally  known  as  the  East  Lo- 
thian drill,  which  I  shall  have  occasion  more  particularly  to  notice.  The  recent 
introduction  of  numerous  granulated  manures  has  called  forth  a  new  class  of 
machines,  whose  object  is  to  deposite  the  manure  along  with  the  seed  either  in 
immediate  contact,  or  in  close  contiguity,  and  these  compound  machines  have 
again  involved  a  degree  of  complexity  of  construction  ;  for  whenever  a  machine 
is  required  to  perform  compound  functions,  a  necessarily  increased  complication 
of  structure  is  entailed  upon  it  to  a  greater  or  less  extent,  proportionate,  per- 
haps, to  the  mechanical  talents  of  the  fabricator.  An  additional  cause  of  com- 
plication in  the  compound-drills  has  arisen  within  the  last  few  years,  from  a  desire 
to  economize  the  distribution  of  the  modem  expensive  manures,  by  depositing 
small  portions  of  it  at  the  points  only  where  the  future  root  is  intended  to 
grow,  leaving  the  intervals  destitute  of  manure.  The  propriety  of  thus  dealing 
so  niggardly  with  the  soil  in  withholding  those  substances  in  abundance  by  which 
it  is  enabled  to  continue  its  fertility,  is  at  least  questionable;  but  the  experiment 
has  effected  what  I  am  at  present  endeavouring  to  establish — the  furUier  com- 
plication of  structure  in  the  machines  employed.  The  drill-sowing  machines 
adapted  to  this  purpose  are  designated  in  Scotland  plumpers,  from  their  drop- 
ping their  gifts  on  one  point.  In  England  they  are  better  known  by  the  name 
of  dibbllng-machines,  or  drop- drills. 

•  Jonrnal  of  the  Boyal  Englith  Agricaltoril  Society,  vol.  iy.  p.  49. 
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(2632.)  The  whole  tribe  of  tarnip-driUii  maj  be  convenieiitly  dirided  into 
two  dusea,  from  the  manner  in  which  their  morements  are  produced,  namely, 
those  that  more  on  rollers  which  press  the  ridge  before  the  seed  is  deposited,  and 
those  which  more  on  wheels,  having  rollers  generally  attached  as  an  appendage 
nther  than  as  a  mover.  The  first  class  embraces  most  of  those  machines  that  de- 
posite  the  seed  alone;  the  second,  chiefly  those  which  deposite  manure  along  with 
the  seed;  but  the  one-row  hand-machines  approach  to  this  class,  from  the  ne- 
eessity  of  their  being  furnished  with  wheels  to  render  their  moiements  more 
light  upon  the  hand.  Without  entering  fully  into  the  numerous  varieties  of  the 
first  class,  I  shall  proceed  to  give  illustrations  of  two  of  its  forms. 

(2533.)  The  East-Lothian  Turnip-drill,  represented  in  fig.  427,  is  one 
«r  the  most  efficient  and  simple  in  construction  of  its  class.     It  is  uncertain 


*betlier  its  origin  can  be  traced  to  East-Lothian.  More  probably  it  is  of 
Benrickshire ;  but  it  must  be  observed  that  John  Wightman,  an  industrious 
n«chanic  of  Upper  Keith,  East-Lothian,  obtained  the  award  of  a  premium 
fiont  the  Highhuid  and  Agricultural  Society  of  Scotland  in  the  year  1827 
^  his  invention  or  improvement  of  this  machine,  and  the  form  adopted 
hj  him  still  continues  to  be  very  generally  employed,  though  in  some  dis- 
tiKta  with  slight  variations ;  but  from  the  simplicity  of  its  construction, 
ud  the  ease  with  which  it  is  managed  and  kept  in  order,  it  is  not  likely  to 
'^iego  any  very  important  change  for  the  sowing  of  seed  alone.  Referring 
to  the  figure  annexed,  the  bed-frame  a  a  is  4  feet  6  inches  long,  and  2  feet 
■^  over  all,  havmg  2  transverse  and  3  longitudinal  bars,  each  2}  inches 
'Vn.     The  3  penibnt  or  upright  bars  b,  6,  b,  are  of  the  same  scantling,  and 
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are  mortised  into  the  longitudinal  bars  of  the  bed-frame ;  and  for  additional 
strength  to  these  pendants,  a  slot-bar  of  2i  by  1  inch,  is  frequently  passed 
through  them  immediately  above  the  rollers,  though  not  exhibited  in  the  figure* 
Stay-braces  c  c  are  attached  to  the  bed-frame  on  the  bottom  of  the  pendant  by 
bolts ;  but  in  many  of  the  inferior  sorts  of  machines  these  are  omitted,  greatly 
to  the  deterioration  of  their  strength  and  durability.     The  horse-shafts  d  d^  are 
bolted  upon  the  two  transverse  bars ;  their  scantling  is  usually  about  3  by 
2^  inches  at  the  front  bar ;  they  are  also  supported  by  stay -braces  c,  and  fur- 
nished with  the  usual  horse  mounting.     The  two  rollers  //,  which  are  both 
motive  and  compressing,  were  in  the  early  forms  of  the  machine  made  of  wood, 
but  are  now  made  almost  always  of  cast-iron ;  they  are  16  inches  in  length, 
14  inches   diameter  at  the  ends,  and  from    6   to   8  inches  in  the    middle. 
These  rollers  are  cast  as  light  as  possible,  and  with  cross  arms  at  each  end, 
through  the  eyes  of  which,  and  through  the  lower  end  of  the  three  pendants  6,  an 
iron  rod  of  1  inch  diameter  is  passed,  forming  the  axle  of  the  rollers,  and  upon 
which  the  machine  rests  and  moves.     From  the  varying  diameter  of  these  rol- 
lers, their  surfaces  at  different  points  move  with  different  velocities,  producing 
friction  and  disturbance  on  the  surface  of  the  ridges.     To  obviate  this,  it  has 
been  proposed  to  cut  the  rollers  transversely  into  three  sections,  thus  giving 
each  section  freedom  to  move  with  its  own  individual  velocity.    Two  seed-boxes 
gg,  one  of  which  is  here  shewn  with  its  cover  thrown  open,  are  attached  to 
an  iron- frame  or  bow  A,  through  the  ends  of  which  the  axle  also  passes, 
whereby  the  whole  becomes  movable  upon  the  axle.     The  seed- boxes  are  in 
this  figure  12  inches  long,  and  9  inches  wide,  outside  measure,  and  including 
the  cover  are  8  inches  high  to  the  apex.     The  bottom  of  the  boxes  is  formed 
of  tin-plate  funnel-shaped,  and  terminating  in   a  short  nozzle  to  enter  the 
sheath  of  the  coulter  t,  the  latter  being  also  firmly  attached  to  the  iron  bow  A. 
For  the  convenience  of  regulating  the  depth  of  the  rut  made  by  the  coulter, 
and  for  moving  it  out  of  or  into  the  ground,  iron  connecting  rods  k  k  are  at- 
tached to  the  seed- box  frame,  and  again  at  top  to  the  levers  1 1,  the  latter 
serving  as  handles  to  the  machine,  are  jointed  at  l\  and  when  lifted  up  by  the 
sower  and  rested  upon  the  iron  brackets  or  guards,  by  which  each  lever  is 
embraced,  the  coulter  is  raised  out  of  the  ground  by  the  ascent  of  the  seed- 
box  frame ;  and,  when  again  set  in  work,  the  sower,  by  holding  down  the  handles 
till  they  rest  upon  the  hind-bar  of  the  bed- frame,  keeps  the  coulter  at  a  uni- 
form depth  in  the  soil;  the  rod  k  being  inflexible  when  once  set,  but  being  fur- 
nished at  top  with  a  plate  palm,  having  several  perforations,  it  can  be  adjusted 
to  any  depth  of  rut  that  may  be  judged  requisite ;  hence,  in  this  form  of  the  ma- 
chine the  connecting  rod  k  is  the  regulator  of  depth.     The  seed-box  g  is  only 
the  cover  or  shield;  for  the  true  seed-box,  which  is  usually  made  of  tin-plate,  is  in 
form  of  a  small  barrel,  and  is  hence  called  the  seed- barrel.     The  length  of  the 
seed-barrel  is  6  inches ;  and  its  diameter  6  inches,  its  ends  being  of  hard- wood, 
and  4  inches  diameter,  a  small  axle  is  passed  through  the  barrel,  having  bear- 
ings on  the  two  ends  of  the  outer  box,  and  upon  the  outward  extremity  of  each 
axle,  there  is  placed  the  pulleys  m  m,  having  an  acute  groove  formed  in  their 
edges.     A  pulley  corresponding  to  each  of  these  is  fixed  upon  the  outer  ends  of 
the  rollers  //,  and  being  concentric  to  the  rollers,  the  main  axle  passes  also 
through  them.     A  band  of  strong  jack-chain  m  is  now  passed  round  each  pair 
of  pulleys,  whereby  the  locomotion  of  the  rollers  gives  a  revolving  motion  also 
to  the  seed-barrels,  and  the  consequent  distribution  of  the  seed  through  the 
small  orifices  in  the  middle  zone  of  the  seed-barrel.     An  important  function 
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of  this  in«d>iiM  bw  yet  to  be  noticed,  its  eelf-adjuBtment  to  the  width  of  the 
ridgeB.  Tim  is  accompUahed  by  the  width  between  the  pendants  b  b  being 
pntir  by  4  or  &  inches  than  the  length  of  the  rollers,  together  with  their  at- 
tMJied  pulleys  and  iron  bowe  A,  which  admtta  of  a  ready  lateral  motion  of  the 
roller,  with  its  accompaaimeitts  of  bow,  coulter,  and  eeed-box,  so  soon  as  the 
macfaiae  is  put  in  progresaire  motion,  and  the  curved  rollers  feel  any  unequal 
resistaiice  right  or  left.  Any  such  unequal  resistance,  on  either  end  of  the 
rollers,  draws  it  immediately  to  that  side  where  the  resistance  is  felt,  until  it  is 
birly  adjunted  to  the  slope  of  the  ridge  or  drill ;  the  effect  in  this  case  being 
produced  entirely  by  the  action  of  the  sloping  aides  of  the  drill  against  the 
conoidal  sides  of  the  rollers. 

(263i.)  Fig,  428  is  a  longitudinal  section  of  this  tnmip-drill,  for  the  purpose 
of  uewing  more  in  detail  the  exact  relation  of  the  parts  referred  to  in  fig.  427| 


the  emrespcmding  parts  being  marked  by  the  same  letters  as  befoi'e.  Thus  a  a 
marks  one  of  the  longitudinal  bars  of  die  bed-frame,  and  a'  a'  the  two  trans- 
Terse  hara  cut  by  the  section ;  the  pendant  bar  b  ia  shewn  as  it  is  connected  to 
a,  and  has  also  tlie  slot-bar  passing  through  it,  and  cut  likewise  by  the  section. 
The  position  of  the  stay-brace  ia  represented  by  c,  with  its  fixture-bolts  at  top 
and  bottom  to  the  side-bar  and  pendant,  while  d  is  one  of  the  horse-shafts 
broken  off.  The  end  of  the  roUer/is  seen  in  its  position  beyond  the  pendant 
bar,  and  g  gives  also  an  end  view  of  the  seed-box,  which  is  fixed  between  two 
light  bent  iron  standards  h';  these  are  forged  in  pairs,  and  are  firat  bolted  to  the 
eonlter-frame  or  bow  A,  the  seed-box  being  afterwards  affixed  between  the  stand- 
ards. The  coulter  and  its  shield  i  is  fixed  upon  the  back  of  the  bow,  its  length 
is  abont  8  inches,  the  cheeks  of  the  sheath  being  5  inches  by  3  inches,  and 
standing  about  1^  inch  wide  at  the  tail.  The  bOf^r  ^,  of  tin  plate,  is  fixed  in 
the  leed-box  as  a  bottom,  the  funnel  terminating  in  the  spout  that  conveys  the 
seed  between  the  cheeks  of  the  sheath,  and  thence  into  the  mt  prepared  by  the 
coolter  in  the  soil.     The  connecting  rod  k  is  jointed  to  one  of  the  seed-box 
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Standards  mt  bottom,  and  at  top  to  the  Isrer  f  {,  as  before  described;  {'  shews 
the  joint  of  the  lever,  and  m  is  the  bracket  in  which  the  lever  is  embrmoed,  and  on 
which  it  is  snpported  when  the  coulters  are  rwsed  oat  of  the  groand.  The  chain 
mm  whioh  commnnicates  motion  from  the  roller  to  the  seed-barrel,  by  paasmg 
over  their  respective  pnllejB,  shewn  in  the  fignre  bj  the  dotted  rircles,  is  kept 
always  at  uniform  tension,  whatever  be  the  position  of  the  seed-box,  bj  reason 
of  the  bow  h  and  its  apparatus  moving  round  the  main  asle  of  the  rollers,  when 
acted  npon  hj  the  lever  f  I.  The  machine,  as  here  represented,  is  to  be  sup- 
posed in  the  act  of  sowing,  the  lever  /  being  close  down  upon  the  transvene 
bar ;  the  line  x  x  therefore  represents  the  line  to  which  the  point  of  the  coulter 
penetrates  the  soil,  which,  from  the  curvature  of  the  roller,  will  be  3  inches  be- 
low the  surface,  the  sheath  reaching  only  a  depth  of  2  inches. 

(2636.)  Fig.  429  is  a  perspective  view  of  Uie  seed-barrel,  detached  from  its 
seat ;  d  a  is  the  axle  or  spindle  in  which 
"B'  *^*'  it  revolves,  and  on  the  longer  end  of  which 

J  the  pulley  is  placed.    The  barrel  is  formed 

of  tin-plate,  in  two  conical  frustee,  joined 
base  to  base,  with  a  cylindrical  band  b  of 
1  inch  broad  interposed  between  the  two, 
and  the  truncated  ends  are  closed  with 
discs  of  hard  wood.  The  band  6  is  usually 
divided  into  six  equal  parts,  and  at  each 
point  of  division  three  small  apertures  are 
punched  out,  each  three  varying  in  siie 
from  1^  to  ^  inch  diameter,  but  all  in  the 
same  order  from  more  to  lees.  A  sepa- 
rate band  is  then  fitted  to  ^e  first,  closed 
with  a  clasp-joint,  and  capable  of  being  slid  round,  to  a  small  extent,  upon  the 
interior  band,  and  is,  besides,  provided  with  a  pinching-screw,  by  which  it  can 
be  fixed  at  any  point  within  its  range  of  motion,  which  does  not  necessarily  ex- 
ceed one  inch.  The  movable  band  is  likewise  divided  into  six  equal  parte,  and 
at  each  division  a  perforation  is  made  larger  than  any  of  those  in  the  interior. 
By  these  arrangements  the  movable  band  can  be  placed  so  as  to  expose  any  of  the 
three  sets  of  the  six  perforations  of  the  inner  band,  whereby  a  greater  or  lesser 
quantity  of  seed  can  be  sovrn,  according  to  circumstances.  In  the  figure,  the 
perforations  are  seen  on  the  outer  band;  the  clasp-joint  also  is  seen  near  the 
upper  side  b  of  the  figure;  and  the  pinching-screw  and  slit  by  which  it  can  be 
fixed  or  moved,  are  seen  in  the  middle  of  the  figure.  The  slider  d  covers  a 
hole  of  S  inch  diameter,  by  which  the  barrel  can  be  filled  or  emptied. 

(2636.)  In  some  cases  this  machine  is  furnished  with  a  pair  of  small  cover- 
iug  rollers,  of  18  inches  in  length,  and  4  inches  in  diameter,  made  of  any  hard 
wood.  When  these  are  adopted,  which  b  but  seldom,  the  rollers  are  mounted 
in  light  iron-frames  or  sheers,  which  are  hooked  on  to  a  bolt  in  the  coulter- 
frame,  and  are  thus  dragged  behind  the  machine.  These  appendages  are  not, 
however,  considered  as  forming  an  essential  part  of  this  drill.  In  conclusion,  I 
may  state  that  the  figures  given  here  are  from  the  machines  as  manufactured 
by  James  Slight  and  Co.,  Edinburgh,  who  have  also  been  successful  in  apply- 
ing fayit  an  apparatus  by  whiofa  some  of  the  richer  granulated  manures,  such 
as  guano,  can  be  applied  along  with  the  seed.  The  price  of  this  drill  in  the 
ordinary  state  for  sowing  seed  alone,  ranges  from  L.S,  to  L.6, 10s. 

(2Ci37.)  Several  varieties  of  this  drill  are  to  be  met  with,  in  which  tho  chief 
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I  in  tlie  mode  of  oommnnicaUi^  motioD  to  the  lead-bftml.  In 
nnifl  of  thoM  bereUed-geer  is  employed,  in  otben  spur-geer,  uid  in  some,  ex- 
amplaa  of  both,  meani  are  applied  for  throwing  the  seed-barrel  out  of  motion, 
■hen  it  i>  desirable  that  the  sowing  should  cease,  euch  as  at  the  turning  at  the 
lud-ends,  and  the  like.  The  want  of  this  in  the  machines  above  described  maj 
^pear  aa  a  defect,  and,  riewing  the  article  as  a  piece  of  maohinery,  it  no  doubt 
a  a  dafeot ;  bat  the  adrantage  to  be  gained  from  the  adoption  of  that  which  ma; 
be  eoosidered  to  constitute  the  more  perfect  machine  is  so  trifling  a  saving  of 
wed,  periiaps  to  the  amount  of  from  ^  to  I  per  cent,  of  the  whole,  that  few 
Eumera  seem  to  consider  the  saving  to  be  an  object  of  such  importance  as  to  com- 
fenaats  for  the  additional  expense  and  complication  induced  by  the  adoption  of  the 
disengaging  principle.  But  among  these  rarieties,  there  appeared,  some  years 
tgo,  at  the  Highland  and  Agricultural  Society's  Show  in  Dumfries,  a  drill  of 
^  elaaa,  which,  to  the  adoption  of  spur-wheel  geering,  added  a  mode  of  distri- 
bitii^  the  seed  which  gave  it  a  claim  to  notice,  and  for  which  a  small  premiam 
nt  awarded  to  Mr  Geddes  of  Cargen  Bridge,  the  originator,  as  it  appeared,  of 
tUs  improvement. 

(2638.)  The  drill  above  referred  to  is  here  represented  in  perspective  in  fig.  430, 
ud  a  ^iim  will  satisfy  the  reader  that  the  general  principle  of  its  a 


■  the  same  as  that  already  described ;  but  with  a  depression  of  the  parts  form- 
>>^  the  frame-work  of  the  machine,  which  gives  to  it  an  appearance  of  compact- 
mn  and  strength.  A  solid  plonk  a  a  takes  the  place  of  die  bed-frame  of  the 
'ormw,  and  a  pendant  b  at  each  end  is  secured  to  the  plank  by  means  of  tonoD 
ud  bolts;  the  pendant  being  no  longer  than  just  to  admit  the  free  motion  of 
ite  tollers  under  the  bed-plank.  The  horse-shafts  e  are  bolted  upon  the  back 
^  Uu  plank,  and  the  handles  or  levers  d  d  jointed  to  it,  and  embraced  by 
tb«  open  guard,  as  in  the  former  figure.  The  rollers  «  e  are  in  like  manner 
noDiited  upon  a  rod  passing  through  them  and  the  pendant,  from  side  to  side. 
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and  likewise  Uuroogh  a  V-fonn  brace  of  iron  appended  to  the  middle  of  the  bed-!- 
plank,  supporting  thus  the  middle  of  the  rod,  which  forms  the  common  axle  of 
the  machine.  The  coulter-frames  ff  are  applied  also  on  the  same  principle, 
but  differentlj  constructed ;  for  instead  of  being  a  continuous  bow,  as  in  the 
former,  they  here  consist  of  single  bars  appended  on  the  axle,  and  connected 
transverselj  bj  a  bed-plank  of  hard-wood  which  forms  the  sole  or  bottom  of  the 
seed-boxes  gg*  The  coulter  is  also  attached  to  this  plank,  and  a  perforation 
formed  for  the  discharge  of  the  seed,  which  is  conducted  into  the  sheath  of  tha 
coulter  bj  a  tube  as  usual.  The  arms//  of  the  coulter-frame  are  prolonged 
and  turned  downward  to  form  the  bearings  of  the  small  eovering-rollers  %  t, 
which,  in  this  case,  become  permanent  members  of  the  machine ;  and  as  thej 
must  necessarilj  be  used  when  the  land  is  in  different  states  of  dryness,  they 
are  each  furnished  with  a  permanent  scraper,  to  prevent  the  accumulation  of 
soil  upon  them,  when  it  is  in  a  damp  state.  The  motion  of  the  main  rollers,  as 
before  stated,  is  communicated  to  the  seed-distributor  by  means  of  spur-geering 
in  a  series  of  small-toothed  wheels,  the  first  of  which  is  attached  to  the  end  of  its 
corresponding  roller,  and  the  last  fixed  upon  the  axle  of  the  distributor,  and 
these,  together  with  the  intermediate  wheels,  are  inclosed  in  a  case,  one  of 
which  is  partly  seen  at  A  with  the  cover  of  the  case  removed.  These  cases,  with 
their  wheels,  are  attached  to  and  movable  with  the  coulter-frames  and  all  their 
appendages,  and  the  coulter-frames  being  supported  behind  upon  the  covering 
rollers,  these  last  become  the  regulators  of  the  depth  to  which  the  coulters  are 
to  penetrate ;  and,  for  the  purposes  of  this  regulation,  the  rollers  are  capable  of 
being  shifted  up  or  down  in  their  bearings  in  the  end  of  the  bent  arms  of  //, 
to  suit  any  required  depth.  As  a  consequence  of  this  also,  the  connection  be- 
tween the  coulter-frame  and  the  levers  dd\%  formed  with  a  chain  in  place  of  an 
inflexible  rod,  the  levers  being  required  only  for  lifting  the  coulter  from  the 
ground ;  while  the  weight  of  the  frame,  with  its  load  of  coulter,  seed-box,  wheels, 
and  covering-rollers,  possess  sufficient  weight  to  keep  the  coulters  in  the  ground, 
and  the  covering-rollers  prevent  their  going  beyond  the  pre-arranged  depth. 

(2539.)  The  distributing  apparatus  in  this  machine  has  been  considered  to 
contain  its  principal  merit,  and  has  been  supposed  to  afford  a  more  correct  means 
of  graduating  the  quantity  to  be  sown  than  the  common  seed-barrel.  This  ap- 
paratus is  very  simple ;  the  interior  of  the  seed-box  is  formed  into  a  semi- 
cylinder  of  7  inches  diameter  and  5  inches  in  length,  which  may  be  of  wood  or 
of  tin-plate.  Fig.  431  is  a  transverse  section  of  this,  dd  being  the  interior  sur- 
face of  the  box,  in  the  bottom  of  which  an 
opening  is  made  to  receive  a  brass  roller  6, 
1^  inch  diameter,  having  a  groove  of  ^ 
inch  wide  running  round  it,  as  in  the  figure. 
The  roller  is  mounted  on  an  axle  a  which 
is  prolonged  to  a  sufficient  distance  beyond 
the  box  for  receiving  the  last  wheel  of  the 
series  already  described,  the  connection  with 
which  gives  motion  to  the  roller  6.  A 
slider  c  is  attached  to  the  interior  of  the 
TBI  TMiiciL  sECTioH  OF  THi  MBD-Di«-       fcox,  aud  caDablc  of  uico  adjustment  by  a 
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screw  or  otherwise.  The  lower  end  of  the 
slider,  which  comes  in  contact  with  the  roller,  is  formed  with  a  tongue  that 
enters  into  the  groove,  and  the  adjustment  of  the  opening  between  the  point  of 
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the  tongue  and  the  bottom  of  the  groove  determines  the  quantity  of  seed  to  be 
delivered. 

(2540.)  The  dimensions  given  of  the  former  machine  will  apply  generally  to 
this,  taking  10  to  12  inches  for  the  breadth  of  the  bed  plank,  while  its  length 
is  the  same  as  the  frame  of  the  former.  The  price,  under  similar  circum- 
stances, will»  in  consequence  of  the  greater  expense  of  the  wheel-geering  as 
compared  with  that  of  chains,  be  somewhat  higher  than  the  first  described  ma- 
diine;  but  the  peculiar  points  here  detailed  merit  the  attention  of  machine 
makers. 

(2541.)  Passing  over  the  many  and  varied  forms  of  the  two-row  drill  that 
are  in  extensive  use,  and  many  of  which  are  very  effective,  but  much  too  nu- 
merous to  be  detailed  here,  I  proceed  to  the  description  of  one  of  those  com- 
pound machines  abready  alluded  to  as  forming  the  second  class  of  drills,  and 
which  are  employed  for  depositing  manure  along  with  the  seed  in  continuous 
Imeff. 

(2542.)  Hie  Two-row  Turnip  and  Bone- dust  Drill, — ^The  machines  of  this 
diss  have  not  yet  received  that  general  sanction  from  agriculturists  which  the 
first  class  has  long  maintained,  and  this  probably  arises  from  the  consideration, 
that  turnip  will,  and  must  be,  sown  more  or  less  in  all  localities,  but  the  kinds 
of  manure  to  be  resorted  to  will  vary  considerably,  according  to  the  circum- 
itances  of  those  different  localities.  The  simple  seed-sowing  machine  will  be 
employed  in  all  places,  but  the  manure-sower  will  be  resorted  to  principally  in 
those  localities  where  the  granulated  manures  are  more  extensively  employed ; 
hmce  the  demand  for  the  machines  of  this  class  will  always  be  greatly  under 
that  of  the  former.  The  difficulty,  also,  of  producing  an  efficient  compound 
machine  is  great,  and  the  expense  considerably  higher  than  of  those  of  simple 
ouistmction,  and  these  circumstances  combine  to  check  the  extension  of  the  for- 
mer. The  machine  now  to  be  described  is  the  result  of  some  experience  and 
numerous  experiments,  in  which  a  variety  of  arrangements  have  been  experi- 
mented upon,  and  the  result  has  produced  an  implement  that  yields  satisfaction, 
sad  possesses  all  the  requisites  of  the  operation  of  depositing  seed  and  manure 
together  continuously  and  in  any  required  quantity. 

(2543.)  Plate  XXXI.  fig.  432,  exhibits  a  view  in  perspective  of  this  turnip 

sad  bone-dust  drill,  but  which,  from  its  combination,  scan  only  be  described  in  a 

general  way  from  this  figure.     The  main  or  bed -frame  a  a,  is  constructed  in  a 

amiiar  manner  to  those  of  the  corn-drills.     This  frame  is  3  feet  9  inches 

wide  over  all,  and  measures  4  feet  2  inches  longitudinally  over  the  front  and 

back  rails ;  the  axle  of  the  carriage,  which  passes  across  and  under  the  frame, 

is  supported  in  pillow-blocks  bolted  to  the  side-bars.     The  wheels  6  b,  are  3 

feet  6  inches  diameter;  one  of  them  is  fixed  dead  upon  the  axle,  carrying 

the  latter  round  with  it,  and  thus  forming  the  mover  of  the  acting  parts ;  the 

other  wheel  being  left  at  liberty  to  revolve  on  the  axle,  for  the  convenience  of 

toming  the  machine  round.     The  horse  shafts  c  c,  are  bolted  to  the  two  fore- 

most  transverse  bars,  and  are  made  of  bent  timber  to  bring  them  to  the  proper 

height  for  the  horse.     The  seed-barrels,  of  the  form  already  described  (2535.), 

are  enclosed  in  the  boxes  d  d,  through  which  axles  pass  to,  and  are  supported 

on  longitudinal  bearers,  each  axle  carrying  a  pulley,  one  of  which  is  seen  at  d'. 

The  two  manure  hoppers  ee,  are  2  feet  2  inches  square  at  the  top,  1  foot  8  inches 

deep,  and  8  inches  square  at  bottom.     They  are  constructed  with  a  cast-iron 

bottom,  having  an  opening  of  1^^  inch  wide,  and  the  length  eaual  to  the  breadth 
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of  the  entire  bottom,  adapted  for  the  reception  of  the  manure  distributing- 
wheel.  Flanges  ^^  rise  from  the  bottom,  by  which  it  and  the  boarded  sides 
of  the  hoppers  are  connected,  and  four  ears  project  laterally  also  from  the  bot- 
tom, by  which  it  is  bolted  to  the  bed*  frame.  The  latest  improvement  in  this 
machine  has  been  the  addition  of  a  pair  of  pressing  rollers  //,  of  the  same  form 
and  dimensions  as  those  of  the  common  drill.  Each  roller  is  also  furaished  with 
a  couker-frame  gg^  which  carries  the  coulters  A  h  ;  the  coulter  being  the  only 
appendage  attached  in  this  case  to  the  frame  or  bow.  The  rollers  and  bows  are 
threaded  upon  a  rod  as  usual,  the  ends  of  which  are  supported  in  the  malleable- 
iron  brackets  t,  one  being  attached  to  each  side  of  the  bed-frame,  with  adapta- 
tion for  being  raised  or  lowered  at  pleasure.  The  pressing  rollers  have  also  the 
usual  extent  of  lateral  play,  whereby  they  possess  the  property  of  adjusting  them- 
selves to  the  ridges, — of  carrying  the  coulter-frame  and  coulter  along  witia  them, 
and  of  securiug  the  object  of  the  seed  being  always  sown  directly  in  the  middle 
of  the  drills.  Two  lever  handles  k  k^  are  jointed  to  the  front  bar  of  the  bed- 
frame,  though  not  seen  in  the  figure ;  and  to  these  are  attached  the  connecting 
rods/'^  whose  lower  ends  are  jointed  to  the  coulter-frame,  thus  bringing  the 
operation  of  the  coulters  under  the  control  of  the  person  who  takes  charge  of 
the  levers  k  k.  The  connecting  rods  are  capable  of  adjustment,  by  means  of  a 
series  of  holes  in  their  upper  ends ;  and  when  sowing,  the  adjustment  is  such, 
that,  when  the  coulter  is  at  the  proper  depth,  the  lever  rests  upon  the  hind-bar 
of  the  bed-frame,  and  when  thrown  out  of  working,  the  coulters  are  raised  by 
lifting  up  the  levers,  till  they  rest  upon  the  bridge  n.  An  iron-lever  is  also 
joined  upon  the  front  bar ;  its  handle,  extending  backwards  to  ib^,  serves  to  dis- 
engage the  action  of  the  manure  distributors  from  the  motion  of  the  main  axle ; 
and  as  the  motion  of  the  seed-barrels  is  taken  from  that  of  the  manure-distri- 
butors, all  the  secondary  motion  ceases  on  the  movement  of  the  lever  kf,  and  is 
again  brought  into  action  by  moving  it  in  the  opposite  direction.  The  motion 
of  the  manure-distributor  is  conveyed  by  small  spur-wheels,  which  are  not  seen 
in  the  figure,  and  the  seed-barreb  are  driven  by  separate  chains  from  the  shaft 
of  the  former. 

(2544.)  Such  is  a  general  outline  of  this  drill ;  but  in  order  to  make  the 
illustration  complete,  I  have  here  added  a  geometrical  plan  and  elevation 
drawn  to  the  annexed  scale,  which  thus  exhibits  the  true  relation  of  the  parts. 
Fig.  433  is  the  elevation  in  which  a  a  is  one  of  the  side  bars  of  the  bed-frame, 
and  a'  a'  a'  the  3  transverse  bars ;  the  former  4^  by  2^  inches,  the  latter  4  by 
2^.  The  carriage-wheels  6,  as  before  noticed,  have  the  axle  supported  on  pil- 
low-blocks bolted  to  the  lower  edge  of  the  side-bar  a,  and  the  horse-shafts  seen 
broken  off  at  c  are  bolted  upon  the  upper  edge  of  the  two  foremost  transverse 
bars.  The  position  of  the  seed-box  is  shewn  at  (£,  and  e  marks  the  position  of 
the  manure -hoppers  o,  lower  ^  marking  also  the  junction  of  the  hopper  with 
the  cast-iron  bottom,  and  the  form  of  the  same.  While  the  carriage- wheel  rests 
on  the  line  x  on  representing  the  bottom  of  the  drill,  the  relative  position  of  the 
pressing  roller  is  shewn  at  /  with  its  coulter-frame  g  and  coulter  A,  ^  being  the 
oonnecting-rod  between  the  coulter-frame  and  the  lever-handle,  and  K  a  funnel 
inserted  within  the  sheath  of  the  coulter  to  retain  the  manure  and  seed  directors. 
The  pressing-roller  axle  is  supported  in  the  malleable-iron  pendant  and  stay  t  i, 
which  is  bolted  on  at  each  side  of  the  bed-frame.  The  lever-handles  k  are 
jointed  at  the  fore-end  in  iron  sheaves  placed  under  the  front  transverse  bar  as 
at  o'ib,  the  handle  being  at  liberty  to  rise  and  fall  as  required.     A  kneed  tube 
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J,  tbs  director  of  the  muiure  &fter  it  passes  the  distribntor,  ii  secured  bj  fiuges 
(lot  lie  under  the  earn  of  the  hopper  bottom  ;  it  is  jointed  st  I  so  u  to  bire  k 


literal  swinging  motion  to  adapt  it  to  the  moTements  of  the  roller  /  with  its  ap- 
pendage, and  it  toraiinates  with  the  funnel  h'.  The  seed-director  m  is  formed 
in  a  similar  manner,  and  terminates  with  the  other  in  the  funnel  A'.  It  fol- 
ttwsfrom  this  arrangement,  that  the  seed  and  manure  are  deposited  in  a  mixed 
itite,  and  at  the  same  instant.  A  seed-barrel  of  the  form  of  fig.  429,  is  placed 
within  the  box  d,  n  being  the  spindle  on  which  it  revolves,  and  o  2  is  one  of  the 
muure-distributorB,  being  simply  ao  indented  wheel  of  6  inches  diameter,  1^ 
inch  thick,  and  having  10  indentations  or  teeth  ;  the;  are  mounted  on  an  axle 
wbidi  passes  quite  aoroes  the  bed-frame.  This  wheel  is  so  placed  in  relation 
to  the  opening  in  the  hopper,  as  to  be  quite  close  to  the  fore-end  of  the  opening, 
while  an  aperture  is  left  at  the  opposite  side  sufficiently  large  to  pass  the  largest 
tUowance  of  manure  that  is  to  be  given  out ;  and  in  order  to  graduate  this 
joantity,  a  sliding  sluice  s*  e'  is  attached  to  that  side  of  the  hopper,  and  is  ad- 
joited  hj  means  of  the  screw  at  top.  By  these  means  the  area  of  the  discharg- 
ing orifice  can  be  regulated  to  any  desired  quantity  per  acre.  The  motions  for 
the  discharge  of  the  seed  and  manure  are  produced  from  the  wheel  p,  which  is 
placed  on  tiio  main  axle,  aod  gives  motion  to  a  simiUr  wheel  not  seen  in  the 
figure,  placed  upon  the  manure  axle. 

(2545.)  In  ^e  plan,  fig.  434,  which  exhibits  the  bed-frame  and  what  is  im- 
mediately attached  to  it  above,  but  leaving  out  the  upper  works,  as  well  as  those 
below,  the  parts  not  seen,  or  imperfectly  seen  in  the  former  figures,  are  here 
further  brought  into  view.  The  longitudinal  and  transverse  bars  of  the  bed- 
frame  are  again  marked  a  a,  Sec.,  but  here  four  secondary  bars  t^o^,  &c.  are 
exhibited ;  uiese  are  introduced  to  form  the  bearings  of  the  seed-boxes  and  ma- 
Bore-boppen  with  their  shafts.    The  bare  a*  a',  &c.  are  mortised  into,  and  lip- 
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•ped  over  the  two  transverse  bars,  their  upper  snrfiices  being  all  upon  a  level 
with  those  of  the  main  side-bars.    The  carriage-wheels  are  again  marked  6,  the 
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main  axle  6'  6',  and  the  horse-shafts  c  c,  broken  off  as  before.  The  seed-barrels, 
with  their  separate  spindles  and  pulleys,  are  seen  in  their  position  at  d  d ,  the 
boxes  being  removed.  The  seed-barrel  puUejs  are  driven  by  means  of  the 
chains  which  pass  round  the  pulleys  //,  mounted  on  the  auxiliary  shaft  fj 
which  carries  also  the  manure-wheels  e  6,  and  the  clutch-wheel  A.  This  last 
wheel,  which  carries  round  the  auxiliary  shaft,  runs  loose  upon  the  shaft,  but 
can  at  pleasure  be  put  in  connection  with  the  clutch-fork  t,  which  slides  upon  a 
square  on  the  shaft,  and  moves  at  all  times  with  it.  The  loose  wheel  A  is  also 
constantly  in  geer  ¥dth  the  driving-wheel  ^,  which  is  fixed  upon  the  main  axle, 
and  at  all  times,  when  the  machine  moves,  keeps  the  wheel  h  in  motion,  whUe 
the  sowing-geer  is  all  at  rest.  The  lever  k  is  jointed  to  the  front-bar,  and  has 
hold  of  the  clutch-fork ;  this,  in  the  figure,  is  shewn  disengaged ;  but  when  the 
whole  machinery  is  required  to  move,  the  lever  is  shifted  to  the  right,  which 
brings  the  fork  of  the  clutch  into  contact  with  the  loose  wheel,  and  imme- 
diately carries  round  the  dutch,  and  with  it  the  shaft/'  and  all  its  dependenciSs. 
The  lever  handles  1 1  are,  as  already  noticed  in  fig.  433,  jointed  below  the  front- 
bar,  and  extend  backward  to  a  convenient  distaiice ;  their  chief  duty  is  to  lift 
the  coulter,  and  keep  it  at  a  uniform  depth  in  the  ground,  both  of  which  are 
accomplished  through  the  medium  of  the  connecting-rods  ^,  fig.  433,  which  are 
hooked  to  the  levers  on  the  studs  m  m,  fig.  434. 

(2546.)  Fig.  435  is  a  horizontal  section  of  the  pressing-roller,  with  the 
coulter  and  its  frame ;  a  a  is  a  portion  of  the  roller-axle,  6  the  roller  in  section, 
its  contour  being  arcs  of  a  circle.     This  form,  though  very  generally  adopted. 
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ii  inferior  in  point  of  usefulness  (especially  in  giving  shelter  to  the  young  plantsV 
to  that  form  of  roller  that  has  its  central  part  nearly  cylindrical,  and  its  termi- 


Fig.  435. 
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I  two  oppoafte  conical  frnstsB,  giving  to  die  top  of  the  ridge  a  surface  nearly 
hiel  to  the  breadth  of  8  inches.  The  bow  or  frame  c  c  is  made  of  malleable  iron, 
2  inches  in  depth,  and  f  inch  in  thickness ;  d  is  the  sheath  of  the  coulter,  which 
for  this  machine  requires  to  be  made  wider  than  usual  to  receive  the  manure- 
<iireetor;  the  dotted  lines  e  e  shew  the  width  and  form  of  the  cheeks  of  the  sheath 
It  bottom.  In  this  case  also  the  opening  behind  in  the  sheath  is  closed  up  by 
the  oval-shaped  funnel,  the  body  only  of  which  is  here  shewn,  the  spreading  fun- 
nel bebg  cut  off  in  the  figure,  but  is  seen  in  fig.  432,  Plate  XXXI.  The  pre- 
sent figure  shews  the  bow  c  c  as  applicable  to  the  seed  and  manure  machine,  but 
the  only  difference  between  this  and  that  of  fig.  427  is,  that  in  it  the  bow  is 
nmde  so  much  wider  as  to  admit  the  chain  pulling  between  the  end  of  the  roller 
and  the  cheek  of  the  bow. 

(2547.)  The  machine  thus  described  may  be  considered  as  one  of  the  best 
of  its  kind,  and  though  apparently  complicated,  it  is  yet  as  free  of  that  fault  as 
it  is  perhaps  possible  to  attain,  while  the  essential  objects  are  kept  under  com- 
niand.  The  graduation  of  the  discharge  of  manure  is  attainable  by  it  to  any 
desired  limit,  and  the  discharge  is  also  regular  and  uniform.  The  means  of 
engaging  and  disengaging  both  the  seed  and  manure  geering  is  perfectly  effi- 
dent  and  simple.  From  the  materials  and  labour  necessarily  expended  in  the 
eoostruction  of  a  machine  of  this  kind,  the  price  is  consequently  higher  than 
&  common  two-row  drill,  being  L.ll,  10s.  It  is  believed  that  machines  of 
tiui  oonstruction  have  only  been  made  by  myself,  of  the  house  that  I  have  had 
ft^ent  occasion  to  mention,  namely,  James  Slight  and  Co.,  Edinburgh. 

(2M8.)  Though  the  cultivation  of  the  turnip  can  only  be  carried  on  to  its 
vioit  productive  extent  on  the  large  scale,  there  are  yet  many  who  cultivate  it 
BQooensfuUyy  in  proportion  to  their  extent,  on  a  moderate  or  even  small  scale.  I 
^6em  it  therefore  proper  to  give  an  illustration  of  a  hand  sovnng- machine  or 
^^De-row  tnmip-barrow,  which  is  suited  to  farms  of  small  extent. 

(2549.)  The  twrmp-barrow  in  common  use  is  represented  in  perspective  by 
fig.  436 :  it  oensista  of  a  frame  of  timber,  formed  of  the  two  handles  a  a,  framed 


eOO  THE  BOOK  OF  THE  FARM — SUMMER. 

upon  »  broftd  tmurerao  bar  which  cutim  the  seed-box.     The  atilta  are  S  foet 
in  leDgth,  2^  by  1^  inch,  the  width  of  the  frune  at  the  huidlei  ia  2  feet,  utd 


at  the  point'14  inohefl;  besides  the  broad  bar,  a  round  stretcher  is  introduoad 
near  the  point  of  the  stUts,  chiefly  intended  for  the  attachment  of  a  drag  rope; 
an  iron  axis  ie  placed  below  the  fnme,  running  in  bushea  or  small  pillow-blo^a, 
and  the  two  wheels  6  6  are  fitted  to  it,  one  of  Qiem  fixed  the  other  running  free. 
These  wheels  are  2  feet  diameter,  with  cast-iron  naves,  and  of  very  light  con- 
struction. Two  iron  legs  e  c  aro  bolted  to  the  stilts,  with  stretcher  and  braces  to 
render  them  steadj,  A  toothed  spur.wheel  d,  of  7  inches  diameter,  is  fixed 
upon  the  axle,  and  this  acts  upon  another  e  of  equal  size  fitted  upon  the  spindle 
of  the  seed-barrel,  which  last  is  of  the  same  construction  us  fig.  429.  The  seed- 
barrel  is  mounted  in  the  case/,  and,  for  the  purpose  of  disengaging  the  wheel  e 
to  set  the  seed-barrel  at  rest,  the  slide-bar  p  is  applied,  which  haTing  its  upper 
edge  worked  into  an  inclined  plane,  the  drawing  out  of  the  slider  g  raiaes  the 
spindle  and  wheel  e,  and  disengages  it  from  the  driving-wheel.  The  bottom  of 
the  seed-box  is  formed  into  a  funnel,  terminating  in  a  director-pipe,  as  seen  at 
d,  which  descends  into  the  sheath  of  the  coulter  h.  The  ooulter  is  simplj  a  bar 
of  hardwood,  2^  by  1^  inches,  set  in  a  mortise  in  the  transTerse  bar  of  tlie 
frame ;  and  fixed  at  the  proper  position  by  means  of  a  wedge,  and  shod  at  the 
bottom  with  a  strong  sheet-iron  sheath.     J.  S.] 

(2660.)  I  would  say  a  few  words  on  the  effects  of  the  general  disuse  of  the 
hind  rollers  of  the  tumip-driU.  There  is  no  doubt  that  when  rollers  ar«  to 
placed,  the  best  wort  is  made  when  the  surface  of  the  ground  is  dry,  and  as  little 
doubt  they  make  bad  work  when  the  surface  of  the  ground  is  dainp,  and  when 
that  is  wet  they  cannot  be  used  at  all ;  and  the  finer  the  surface  of  the  ground 
has  been  puWerixed  these  effects  are  the  more  strongly  observed.  This  being  the 
case,  when  the  ground  is  damp,  and  rollers  used,  the  sowing  of  the  tumip-sieed 
will  be  delayed  until  the  ground  become  sufficiently  dry,  and  in  this  delay  a 
material  effect  for  the  worse  may  be  produced  on  the  future  crop.  But,  on  the 
other  hand,  the  disuse  of  the  rollers  infiicts  a  positive  injury  of  another  kind, 
80  that  it  is  worth  considering  whether  the  injury  alluded  to  ia  of  a  nature  to 
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indace  the  employment  of  rollers  on  all  occasions.    The  mechanical  effect  of  the 
hind  rollers  is  to  fill  up  the  rut  made  by  the  coulter,  and  to  smoothen  the  top 
of  the  drills.    Now,  the  utility  of  this  smoothening  and  compressing  of  the  top 
of  the  drills  is,  not  only  to  prevent  drought  reaching  beyond  the  surface  of  the 
ground ;  which,  in  both  light  and  strong  soils,  is  an  advantage,  but  to  render 
the  singling  of  turnips  more  easy  and  certain  to  the  field-worker.     Hence, 
after  the  sides  of  the  drills  have  been  pared  by  the  scuffler,  it  will  be  found  that 
the  turnip-plants  are  much  more  easily  singled  when  the  top  of  the  drills  have 
been  smoothened  than  when  left  rough  with  a  rut;  because  the  hoe  can  be  made 
to  seize  any  individual  plant  more  certainly  on  a  smooth  surface  than  at  the  bot- 
tom of  a  rut  where  the  plant  is  comparatively  out  of  reach,  and  partially  out 
of  sight.    A  greater  portion,  too,  of  the  drill  is  required  to  be  pushed  away  with 
the  hoe  when  singling  is  performed  in  a  rutted  drill ;  the  dung  is  more  apt  to 
be  torn  up  along  with  the  plant ;  the  plants  cannot  be  singled  at  so  early  a  stage 
of  their  growth,  for  until  they  have  reached  some  way  above  the  edges  of  the 
rut,  it  is  not  safe  to  touch  them  with  the  hoe  at  its  bottom ;  and  the  drill,  after 
singling,  is  of  course  pushed  away  into  a  flatter  state.     The  advantages  of  a 
smooth  surface  are  not  imaginary,  for  I  have  experienced  these  opposite  incon- 
Teniences  when  I  have  been  induced  to  remove  the  hind  roller  in  damp  weather, 
under  the  desire  to  proceed  with  the  sowing  before  the  ground  was  perfectly  dry 
on  the  surface.     A  scraper  is  of  some  use  on  the  hind  rollers,  but  still  they 
cannot  make  the  rollers  work  well  when  the  ground  is  damp.     On  carefully 
weighing  the  disadvantages  of  both  modes,  I  have  long  been  convinced  of  the 
superiority  of  the  smooth  drills,  inasmuch  as  I  am  of  opinion  that  the  most 
proper  singling  of  the  plants  is  of  far  greater  importance  to  the  future  turnip 
crop  than  any  mischief  that  can  arise  from  waiting  2  or  3  hours  in  the  morning 
ontil  the  ground  becomes  dry  with  the  sun  and  air,  and  I  would  much  rather  wait 
that  time  in  the  morning  and  work  the  longer  in  the  evening,  than  sow  turnip- 
land  in  a  dampish  state  without  hind- rollers. 

(2551.)  The  concluding  portion  of  the  description  of  the  turnip-harrow, 
which  should  have  been  continued  on  page  800,  having  been  by  some  oversight 
omitted,  is  here  given  in  this  separate  paragraph. — [The  distance  between  the 
barrow- wheels  is  made  to  correspond  with  the  prevailing  width  given  to  the  ridges, 
which  is  generally  27  inches,  but  in  the  best  constructed  barrows  the  arms  of 
the  axle  are  made  cylindrical  and  elongated ;  the  wheels  can  then  be  accommo- 
dsted  to  any  width.     Ten  years  ago  I  engrafted  an  apparatus  upon  the  tumip- 
Wrow  for  depositing  manures  along  with  the  seed,  but,  as  might  bo  expected, 
the  combination  has  not  been  of  much  importance.     The  barrow  for  seed  only, 
requires  the  labour  of  a  man,  and  to  load  it  with  additional  apparatus,  and  a 
iupply  of  manure,  is  to  place  it  beyond  his  powers  ;  the  aid  of  a  horse  is  then 
oiled  in,  which  is  spending  the  labour  of  man  and  horse,  while  they  perform 
onlj  half  the  work  that  they  could,  with  equal  ease,  produce  from  a  two-row 
Bsehine,  hence  the  combination  in  this  form  can  never  be  of  extensive  applica- 
tion.   As  a  general  rule,  indeed,  it  may  be  said  that  little  economy  is  derived 
from  the  attempts  to  make  machines  perform  operations  that  do  noi  properly 
come  within  the  range  of  their  intended  objects.     The  price  of  the  common 
tomip-barrow,  as  here  figured,  is  from  L.2,  5s.  to  L.2,  15s. 

(2552.)  The  drap^rUl  or  dibbling  machine  for  sowing  turnip  and  manure 
together,  not  continuously,  but  in  small  deposites,  has  been  the  object  of  nume- 
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rous  and  varied  experiments.  The  propriety  of  this  mode,  and  the  advantages 
to  be  derived  from  its  achievement,  seems  yet  doubtful,  but  the  accomplishment 
of  the  mechanical  part  of  the  operation  is  now  tolerably  well  performed  by  ma- 
chines of  various  makers.  In  the  earlier  forms  of  the  drop-drill  they  were 
found  to  perform  tolerably  well  when  moving  at  a  slow  rate,  but  failed  when 
impelled  at  the  usual  rate  of  sowing.  This  defect  seems  to  have  arisen  from 
the  peculiar  form  of  the  manure-depositor,  which,  in  these  machines,  was  usually 
a  short  cylinder  chambered  in  the  periphery,  and  half  encircled  by  a  metal 
cover,  whereby  the  manure  was  allowed  to  drop  from  the  chambers  as  these 
came  successively  from  under  the  cover.  One  of  the  first  successful  machines  of 
this  kind  is  believed  to  have  been  that  patented  by  Mr  William  Gronnsell,  Louth^ 
Lincolnshire,  in  1838,  and  soon  after  they  were  brought  to  an  equal  degree 
of  perfection  in  Scotland  by  Mr  Sidey,  Pitcaim  Green,  Perdi,  who  still  holds 
by  the  chambered  cylinder,  but  more  correctly  encased,  so  as  to  drop  distinctly 
with  a  moderate  speed. 

(2553.)  The  latest  improvement  that  has  yet  appeared  on  the  drop- drill  has 
been  effected  by  Messrs  Smith  of  St  Ninians,  near  Stirling,  who,  adopting  a 
combination  of  the  best  parts  of  previous  machines,  have  produced  one  ^t 
seems  more  likely  to  attain  the  desired  object  than  any  of  its  predecessors.  In 
this  the  metal  trunk  is  introduced  for  receiving  the  manure  from  the  ordinary 
distributing  wheel,  and  being  provided  with  a  valve  capable  of  being  opened 
and  shut  at  certain  intervals,  the  manure  is  retarded  in  its  descent  within  the 
trunk  by  means  of  the  valve,  until  the  requisite  quantity  is  collected,  when  the 
valve,  being  suddenly  opened,  makes  the  deposite  and  is  again  shut ;  but  the 
arrangement  of  the  whole  machine  will  be  better  understood  by  reference  to  the 
accompanying  figure,  which  represents  a  single  row  machine  in  this  improved 
form. 

(2554.)  This  improved  drop-drill  is  represented  in  perspective  by  fig.  437- 
It  is  constructed  entirely  of  cast  and  malleable  iron,  though  these  materials  are 
by  no  means  essential  to  its  formation.  The  bed-frame  a  a  is  of  cast-iron, 
24  inches  in  length,  and  18  inches  in  breadth,  and  consists  of  an  outer  frame, 
with  a  broad  longitudinal  central  bar,  to  which  are  attached  the  seed  and  ma- 
nure hoppers  and  trunks.  The  bed- frame  is  mounted  on  a  carriage  axle,  sup- 
ported on  wooden  plummer  blocks  bolted  to  the  frame,  and  bearing  the  two 
carriage  wheels  b  6,  which  are  likewise  made  of  iron,  and  are  3  feet  diameter. 
The  axle  carries  a  spur-wheel  c  (better  seen  in  the  succeeding  figure),  of 
7^  inches  diameter,  which  acts  upon  the  pinions  d  and  e,  the  first  being  upon 
the  shaft  of  the  manure  distributing-wheel,  the  second  upon  that  of  the  seed- 
distributor.  The  shafts  of  these  two  pinions  are  supported  at  the  outward  ends 
in  the  attached  brackets  seen  in  the  left  of  the  figure,  their  inward  ends  being 
supported  in  their  respective  trunks  or  conductors.  The  shaft  of  the  pinion  d 
carries  the  manure  distributing- wheel  placed  within  the  manure  trunk,  and  it  ex- 
tends beyond  the  trunk  to  carry  the  wiper  wheel  /,  while  the  shaft  of  the  pinion 
e  passes  through  the  seed-trunk,  and  carries  the  seed-distributor,  as  afterwards 
described.  The  manure-trunk,  with  its  sheath  ^,  is  fixed  to  the  middle  bar  of 
the  bed-frame,  which  is  perforated  for  the  reception  of  the  trunk,  the  sheath 
being  of  stout  sheet-iron,  and  attached  to  the  trunk  in  front  by  means  of  the 
shank-plate  h,  with  two  bolts,  on  which  it  can  be  slid  up  or  down  to  suit  the 
depth  of  the  furrow.     A  discharging-valve  is  placed  widiin  the  trunk,  hinged 
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opoQ  ui  axis  cuT7iDg  M  one  end  the  lever  k,  with  a  similar,  but  shoTtcr,  lever 
at  the  opposite  end,  which  ia  acted  upon  by  a  spring,  as  seen  in  the  figure  at  i, 


btping  the  valve  ahnt.  The  seed-trunk  is  fixed  in  the  middle  bar,  in  the  same 
nnner ;  its  lower  extremity  is  seen  at  I,  while  its  hopper  or  seed-box,  which 
■  a  tin-plate  funnel  shipt  on  the  head  of  the  cast-ii'on  truok,  is  seen  at  m 
Wtveen  tite  large  hopper  and  the  wheel.  The  manure  hopper  n  is  22  inches 
Kptn  at  top,  4  by  6  inches  at  bottom,  and  16  inches  deep ;  it  is  held  in  its 
flKS  by  a  knee-plate  before  and  behind,  and  is  furnished  with  the  usual  slide- 
pDge,  tfa«  handle  of  which  is  seen  at  o,  for  regulating  the  discharge.  For  the 
firpote  of  covering  in  the  seed  and  manure,  and  for  consolidating  the  ridge,  the 
OBcave  rdler  p  ia  attached  to  the  hind  part  of  the  machine,  in  a  permanent 
palioa,  by  two  pendant  barsp';  this  roller  ia  18  inches  in  length,  14  inches 
fauter  at  Uie  ends,  and  9  inchea  in  the  middle,  and  ia  suapended  with  ita 
tmtn  at  9  indies  above  the  sole  of  the  carriage  wheels.  Though  this  machine 
Mn  but  Mie  raw,  it  requires,  like  others  of  its  clasa,  to  be  drawn  by  a  horse, 
*ad  that  the  horse  may  walk  in  the  furrow,  as  well  aa  the  man  who  guides  it, 
llw  bar  to  which  the  borae  is  yoked,  together  with  the  handles  for  the  man,  are 
pWed  at  one  side  of  the  bed-frame  and  bolted  thereto ;  of  these  parts  q  a  Uie 
Tou-bar  or  beam,  supported  by  the  stay-rod  r,  and  tt  the  handles,  supported 
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in  like  wuiner  by  the  sUy  t.     The  point  of  the  houn  q  ia20  inches  abore  the 
sole-line  of  the  wheels,  and  the  handles  the  usual  height  of  3  feet. 

(2555.)  For  the  clearer  illuatration  of  this  machine,  especialljr  of  those  parts 
which  are  imperfectly  seen  in  the  above  figure,  a  longitudinal  section  of  it  is 
giren  in  fig.  438,  the  beam  and  handles  being  left  out,  and,  in  this,  ihe  same 
Mters  are  applied  to  the  parts  alluded  to  in  the  former  figure.     Thus  a  a  is  the 


bed-frame,  b  the  carri^  wheels,  e  the  main  spur-wheels,  d  the  pinion  of  the  seed- 
axle,  that  of  the  manure-axle  being  hid  behind  the  wiper-wheel/.  The  manure- 
trunk  ^  dotted  is  seen  coming  from  behind  the  wiper-wheel  and  entering  inta 
the  coulter  g,  while  the  dotted  parallel  lines  below  ^  show  the  position  aS  the 
valve  ;  and  h  is  the  shank-plate  attached  to  the  sheath  hy  which  the  latter  is 
fixed  upon  the  trunk,  h'  being  a  coulter-bar  or  feather  fixed  in  the  front  of  the 
shoath  and  rising  above  it,  to  throw  off  any  impediment  that  may  rise  npon  the 
coulter.  Tbe  lever  k  is  fixed  upon  the  axis  or  spindle  of  the  valre,  and  acts  in 
opposition  to  the  spring  already  noticed,  by  opening  the  vaWe  in  the  foUowii^ 
manner.  The  wipers  of  tbe  wheel  /,  as  tliey  revolve,  touch  in  succession  the 
horizontal  arm  of  the  bent  lever  f,  whose  fulcrum  is  attached  to  the  bracket  I, 
and  its  vertical  arm  being  jointed  to  the  connecting-rod  ib',  which  again  is  jointed 
at  its'  opposite  end  to  the  lever  k  of  the  valve ;  the  combination  thus  effected 
opens  the  valve  once  for  every  wiper  of  the  wheel  /  that  passes  the  lever  t,  and 
is  quite  unconnected  with  the  seed-distributor  except  through  the  wheel  and 
pinion  e  d.  Tbe  lower  extremity  of  the  seed-depositer  Is  seen  at  I,  and  its  seed- 
box  at  m,  the  manure-hopper  n,  with  its  slide-gauge  o,  is  seen  as  fixed  upon  the 
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Fig.  489. 
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Fig.  440. 


bed-frame  by  the  knee-plates,  and  the  covering-roller  p,  with  its  pendant  bars 
j/,  are  seen  also  in  position. 

(2556.)  Fig.  439  is  a  detached  section  of  the  manare-trunk ;  it  is  a  box 
of  iron  with  one  side  removable;    a  is  a  portion 
of  the  middle-bar  of  the  bed-frame  to  which  the 
trunk  is  bolted,  the  manure-hopper,  when  in  its 
place,  being  inserted  in  the  top  6  of  the  trunk ;  c  is 
the  manure-distributor,  a  wheel  of  4  inches  diame- 
ter and  2  inches  broad,  with  twelve  thin  boxed 
teeth,  and,   as  before  described,  the  axle  of  this 
wheel  carries  also  the  wiper-wheel.    The  valve  d  is 
here  shewn  shut,  its  usual  position,  being  held  so  by 
the  spring  and  lever,  except  when  opened  for  an 
instant  by  the  contending  levers  to  drop  the  charge 
of  manure.     That  portion  of  the  side  of  the  trunk 
against  which  the  valve  shuts  at  0  is  cut  off  below  the  valve,  which  admits  of 
its  closing  upon  the  edge,  and  gives  also  a  free  egress  to  the  charge  the  moment 
the  yalve  opens. 

(2557.)  Fig.  440,  a,  is  a  similar  section  of  the  seed-trunk ;  c  c  are  the  flanges 
by  which  it  is  bolted  to  the  bed-frame,  d  that  part  on  which  the  tin-plate  fun* 
Del  is  shipt,  and  these,  together  with  the  lower  space 
t,  forms  the  seed-receptacle,  which  diminishes  down- 
ward to  an  aperture  of  one-fourth  inch,  opening  into 
the  nicely  turned  chamber  in  which  the  distributor 
rerolves.     The  chamber  is  l^  inch  diameter  and 
H  inch  deep,  and  the  outle  tfrom  it  to  the  seed-de- 
positor is  again  ^  inch.    The  distributor  is  shewn  in 
the  detached  fig.  6,  in  which  g  is  the  distributing 
cvlinder,  exactly  fitted  to  the  chamber  /,  and  is  in 
one  piece  with  its  axle  A.     The  part  i  is  a  separate 
flange  fitted  upon  the  axle,  the  smaller  portion  of  it 
follows  the  cylinder  into  the  chamber,  and  the  thin 
flange  fixes  it  to  the  trunk  by  two  screws,  as  seen  at 
dy  fig.  438,  leaving  the  cylinder  freedom  to  revolve.    The  cylinder  has  six  little 
chambers  perforated  in  its  circumference,  which  in  its  revolution  coincide  suc- 
ceasively  with  the  upper  and  lower  openings  of  the  trunk,  receiving  from  the 
receptacle  a  charge  of  seed  amounting  to  six  or  eight  grains,  and  delivering  the 
same,  when  that  chamber  has  gone  half  a  revolution  of  the  cylinder,  through 
the  lower  orifice  into  the  seed-depositor. 

(2558.)  In  sowing  with  this  machine,  the  effects  of  the  combination  of  its 
machinery  is  to  be  thus  understood.  The  carriage-wheels  being  3  feet  in  dia- 
meter, or  113  inches  in  circumference,  the  wheels  will  turn  once  round  while 
the  machine  passes  over  that  space.  The  main  spur-wheel  will  also  make  one 
Rfolation  in  the  same  space ;  but,  as  the  pinions  which  are  upon  the  axle  of 
the  seed  and  the  manure  distributors  are  just  half  the  diameter  of  the  other, 
I^T  will  each  make  two  revolutions  while  the  machine  is  moving  over  113 
ii^hes;  and  as  the  wiper-wheel  has  six  wipers,  each  revolution  of  it  will  lift 
tl^  valve  six  times,  or  twelve  times  in  the  space  of  113  inches,  making  twelve 
depositions  of  manure  in  that  space,  which  is  9  J  inches  to  each  nearly.    In  the 
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same  manner  the  seed-distributor,  which  also  makes  two  revolutions  in  the  same 
time  or  space,  and  as  it  has  six  little  cups  or  perforations,  it  irill  discharge 
twelve  times,  as  before,  in  113  inches.  Then,  the  seed-depositor  beii^  placed 
9^  inches  dbtant  and  behind  the  manura;  and  as  thej  are  arranged  to  drop  at 
the  same  instant,  the  manure-deposite  will  be  always  one  space  in  advance  of 
the  seed,  and  the  seed  will  be  dropped  over  the  immediately  preceding  deposiie 
of  manure. 

(2559.)  There  are  apparently  some  advantages  derived  from  this  successive 
mode  of  deposite  of  the  seed  and  manure,  especially  with  those  manures  that 
are  held  the  most  active,  such  as  bones,  guano,  and  the  like,  for  here,  the  ma- 
nure is  laid  into  the  rut,  the  earth  of  which  partially  falls  in  and  mixes  with  it, 
thereby  reducing  its  intensity ;  and  the  seed  is  dropped  upon  this  mixture,  in- 
stead of  falling  directly  amongst  the  pure  matter,  as  is  generally  the  case  with 
machines  that  sow  both  seed  and  manure  continuously.     It  is  said  that  a  more 
speedy  and  vigorous  vegetation  is  produced  by  this  than  by  the  continuous  mode 
of  sowing ;  but  it  may  yet  be  deserving  of  observation,  whether  the  more  speedy 
development  of  the  young  plant  does  not  arise  from  the  circumstance  of  the 
seed,  under  this  mode  of  treatment,  being  deposited  nearer  to  the  surface  of 
the  soil,  than  it  is  when  put  in  immediately  behind  a  coulter;  and,  viewing  the 
subject  in  this  light,  it  may  suggest  the  question,  whether  deep  sowing  alone 
may  not  be  the  cause  of  the  protracted  vegetation  so  often  and  so  seriously  ex- 
perienced in  the  turnip  crop  1    It  is  well  known  that  the  vegetation  of  all  seeds 
is  decidedly  affected  by  the  depth  at  which  they  are  planted  in  the  soil,  so  mudi 
so,  that  at  or  beyond  certain  depths,  the  seeds  lie  perfectly  dormant ;  the  depth, 
however,  requisite  for  producing  this  effect  varying  considerably  with  the  na- 
ture and  qualities  of  the  seeds.     Thus,  a  potato-tuber  will  vegetate  if  within 
2  feet  of  the  surface,  but  the  process  will  be  very  much  retarded  ;  the  seeds  of 
some  CrucifersB,  again,  to  which  family  the  turnip  belongs,  are  supposed  to  be- 
come dormant,  but  not  dead,  at  the  depth  of  ordinary  ploughing.     There  need 
be  no  surprise,  then,  though  we  should  find  the  vegetation  of  the  turnip  re- 
tarded to  the  extent  of  days,  or  even  weeks,  from  the  seed  being  deposited  at 
2,  3,  or  even  4  inches,  as  is  sometimes  done,  below  the  surface.    The  subject,  as 
regards  the  turnip  crop  alone,  appears  to  me  deserving  of  careful  experiment, 
and,  if  determined  in  the  affirmative,  much  disappointment  and  loss  may  be 
prevented  by  adopting  due  precautions  to  insure  sowing  at  proper  depths. 

(2560.)  The  saving  of  manure,  in  the  first  instance,  by  the  use  of  the  drop- 
drill,  appears  to  be  considerable,  since  it  has  been  frequently  asserted  that  10 
or  12  bushels  of  bone-dust  per  acre  will  produce  a  braird  equal  if  not  superior 
to  16  or  18  bushels  put  in  by  the  continuous  mode.  The  subject  is,  therefore, 
of  great  importance,  and  calls  for  close  observation,  for  if  the  drop  system  is 
really  so  important,  it  cannot  be  too  widely  adopted.  In  the  view  of  its  more 
general  adoption,  the  form  of  the  machine  must  be  changed  from  the  single  to 
the  two-row  drill,  a  change  of  which  it  is  quite  capable,  and  which  may  be  done 
at  less  than  double  the  expense  of  the  single  machine.  In  its  present  form,  the 
process  is  too  slow  for  large  farms ;  and  on  any  such,  the  additional  expense  of 
the  double  machine  is  not  to  be  put  in  comparison  with  the  advantages  of  dis- 
patch in  sowing.  The  price  of  the  single  machine  is  about  L.6 ;  if  extended 
to  two  rows,  the  price  would  not  exceod  L.IO.— -J.  S.] 
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62.   OF  REPAIRING  THE  FENCES  OF  GRASS-FIELDS,  AND  OF  THE  PROPKR 

CONSTRUCTION  OF  FIELD-GATES. 

*'  At  Delected  gaps 
Bunt  •enunbllng  throagh,  and  widen  every  breach. 
A  stake  put  timely  in,  or  whinny  bnsh. 
Until  the  season  come  when  liring  plants 
Hay  fill  the  vacant  space,  much  harm  prevents.** 

Qbaiam. 

(2561.)  The  season  being  almost  arrived  when  the  grass  is  able  to 
sapport  stock,  and,  of  coarse,  when  the  cattle  are  permitted  to  leave  their 
winter  quarters  in  the  steading,  it  is  necessary  to  ascertain,  in  the  first 
place,  whether  the  fences  of  the  grass-fields  are  in  such  a  state  of  repair 
as  will  ofier  no  temptation  to  stock  to  scramble  through  neglected  gaps, 
much  to  the  injury  not  only  of  the  fence,  but  perhaps  of  themselves,  or 
at  least  much  to  their  disquietude  ;  and,  in  the  next  place,  to  watch  the 
period  when  the  grass  is  in  a  fit  state  to  receive  them.  Sometimes  a  good 
deal  of  work  is  required  to  put  grass-fields  in  a  proper  state  for  the  recep- 
tion of  stock,  owing  principally  to  the  nature  of  the  soil,  and  partly  to  the 
state  of  the  weather.  On  every  kind  of  land  the  small  stones  lying  on 
its  surface  should  be  gathered  by  the  field-workers  and  carted  off  for  the 
use  of  drains,  or  be  broken  into  metal  for  roads.  It  may  happen  that  the 
throng  of  other  work  may  prevent  the  assistance  of  horses  and  carts 
being  given  for  this  purpose,  in  which  case  the  stones  should  be  gathered 
together  in  small  heaps  on  the  furrow-brow  of  every  other  single  ridge ; 
but  in  doing  this,  it  should  be  remembered  that  these  heaps  occupy  so 
much  of  the  ground,  and,  of  course,  prevent  the  growth  of  so  much  grass, 
that,  on  this  account,  it  is  a  much  better  practice  to  cart  them  away  at 
once  if  practicable.  When  carts  are  used  the  stones  are  thrown  directly 
into  them ;  whereas  in  making  heaps,  the  stones  require  some  care  to 
be  put  together,  and,  of  course,  waste  time,  and  they  have  to  be  removed 
after  alL  Some  farmers  are  regardless  of  gathering  che  stones  from  any 
rf  their  fields,  even  from  grass-fields  which  are  to  be  in  pasture ;  while 
an  acknowledge  that  fields  of  grass  which  are  to  be  made  into  hay  ought 
to  be  cleared  of  stones  to  save  the  scythes  at  hay-time.  On  clay  soils 
there  are  very  few,  or  perhaps  no  stones  to  clear  off,  and  in  wet  weather 
no  cart  should  be  allowed  to  go  on  new  grass.  As  every  field,  whether 
of  new  or  of  old  grass,  should  be  rolled  some  time  before  the  stock  enter 
them,  it  is  clear  that  the  ground  cannot  receive  all  the  benefits  of  roll- 
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ing  as  long  as  stones  are  allowed  to  remain  on  its  surface.  The  best  time 
for  rolling  is  when  the  surface  is  c^i^— -mark  you,  not  when  hard  and 
dry — for  when  grass,  especially  young  grass,  is  rolled  in  a  wet  state,  it 
is  very  apt  to  become  bruised  and  blackened.  When  dry,  grass  is  elastic 
and  able  to  bear  the  pressure  of  the  roller  without  injury.  Light  land 
will  bear  rolling  at  any  time  when  the  surface  is  dry ;  but  plants  are 
very  liable  to  be  bruised  by  the  roller  against  the  hard  clods  of  clay-land, 
and  in  a  soft  state,  on  the  other  hand,  clay-land  is  apt  to  become  har- 
dened or  encrusted  by  rolling.  The  rolling  of  heavy  land  is  thus  a  tick- 
lish matter ;  but  a  good  criterion  to  judge  of  its  being  in  a  fit  state  for 
the  roller,  is  when  clods  crumble  down  easily  with  the  pressure  of  the 
foot,  and  not  press  flat,  or  enter  whole  into  the  soil.  The  rolling  is 
always  given  across  the  ridges.  The  stones  should  be  gathered,  and 
the  land  rolled  at  least  a  fortnight  before  the  stock  are  put  on  grass,  to 
allow  the  grass  time  to  grow  after  these  operations,  when  it  will  be 
found  to  grow  rapidly,  if  the  weather  is  at  all  favourable. 

(2662.)  While  the  surface  of  the  field  is  thus  preparing  for  the  recep- 
tion of  stock,  the  hedger  should  be  engaged  in  repairing  the  fences.  In 
ilus  he  is  frequently  assisted  by  the  shepherd,  and  in  cases  where  there 
is  no  professed  hedger  on  a  farm,  the  shepherd  himself  undertakes  the 
duty.  The  repairing  chiefly  consists  in  filling  up  gaps,  and  these  are 
rendered  fencible  by  driving  stabs  on  the  face  of  the  hedge-bank  behind 
the  gap,  and  nailing  2  or  3  short  rails  on  them  as  in  fig.  393,  or  by 
wattling  them  with  branches  of  trees  or  thorn,  or  by  setting  a  dead  hedge 
like  fig.  391.  There  should  nothing  be  put  into  the  gap,  as  is  often  done, 
to  the  prevention  of  the  lateral  extension  of  the  plants  on  either  side 
of  it,  and  which  of  themselves  in  time  will  fill  up  a  narrow  gap.  A 
wide  gap  should  be  kept  clear,  and  filled  up  in  due  season  with  living 
plants,  as  described  in  (2333.),  or  with  layers  as  shewn  at  i,  fig.  389,  and 
described  in  (2334.).  Every  gateway  in  a  field  not  required  for  the  sea- 
son should  be  filled  up  with  a  dead  hedge,  fig.  391.  Stone-fences  should 
be  repaired  by  replacing  the  cope-stones,  and  rebuilding  the  few  stones 
that  may  have  been  driven  down  by  violence. 

(2563.)  In  making  repairs  of  fences,  it  should  be  borne  in  mind  to 
keep  an  easy  passage  for  the  shepherd  from  field  to  field,  when  looking 
after  his  flock.  Facilities  should  be  afibrded  him,  by  leaving  openings 
at  the  corners  of  fields,  or  setting  stiles  across  the  fence ;  because  it  is 
better  that  these  should  be  formed  for  him  at  once,  than  that  he  should 
have  to  make  them  for  himself.  He  is  the  best  judge  of  where  they 
should  be  placed,  in  the  short  cuts  he  must  necessarily  take  by  the  fields. 

(2564.)  Besides  the  fences,  the  ^ates  of  grass-fields  require  inspection 
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and  repairs,  so  as  they  may  be  put  in  a  useable  state  for  the  season.   When 
any  of  the  timbers,  posts,  or  bars,  are  broken  or  wanting,  or  the  fastenings 
loose,  the  carpenter  or  smith  should  be  made  to  repair  them ;  and  the  posts 
on  which  the  gates  hang  should  be  made  firm  in  the  ground  when  loose,  or 
renewed  when  decayed.    In  putting  up  new  gate-posts,  the  firmest  mode 
I  have  fotmd,  is  to  dig  as  narrow  a  hole  as  practicable  3  feet  deep  for  , 
the  hanging-post,  and  then  to  ram  the  earth,  by  little  and  little,  firmly 
around  the  post  without  any  stones.     Charring  or  pitching  the  part 
under  ground  is  a  pretty  good  prevention  from  rot  for  some  time.     The 
simplest  mode  I  have  seen  of  fastening  field-gates  is  with  a  small  chain 
attached  to  the  fore  stile  of  the  gate,  to  link  on  to  a  hook  on  the  re- 
ceiving-post.   The  most  convenient  position  for  field-gates  is  at  the  ends 
of  head-ridges,  which  may  be  regarded  as  the  roads  of  fields.    Field- 
gates  should  be  made  to  fold  back  upon  a  fence ;  to  open  beyond  the 
square ;  and  not  to  shut  of  themselves.     When  they  shut  of  themselves, 
and  are  not  properly  set  when  opened,  and  which  requires  greater  care 
Uian  is  usually  bestowed  on  these  matters,  they  are  apt  to  catch  a  wheel 
of  the  cart  which  is  passing,  and,  of  course,  to  be  shivered  to  atoms,  or 
the  post  to  be  snapped  asunder ;  and  more  than  this,  self-shutting  gates 
are  apt  to  be  left  unfastened  by  most  people  who  pass  through  them,  and 
are  therefore  unavailing  as  a  fence  to  stock,  especially  to  horses  when 
idle,  which  seem  to  take  delight  to  loiter  about  gates,  and  they  not  un- 
frequently  find  out  the  mode  of  opening  them.     One  reason,  perhaps, 
for  horses  loitering  about  gates  is  to  rub  themselves,  to  prevent  which 
thorns  are  wattled  into  the  bars ;  but  independent  of  this  casual  safety, 
every  pasture-field  should  be  provided  with  one  good  rubbinff-posiat  least, 
standing  6  feet  in  height.    The  proper  construction  of  field-gates  is  gene- 
rally very  little  attended  to,  if  one  may  judge  by  those  usually  to  be  seen 
ID  the  country.    Some  judicious  remarks  by  Mr  Slight,  with  appropriate 
figures,  in  reference  to  this  much  neglected  subject,  will  be  found  below, 
and  which  I  hope  will  tend  to  the  diffusion  of  an  improved  form  in  this 
necessary  portion  of  farm  furniture. 

(2565.)  [The  importance  of  field-gates,  whether  viewed  as  the  means  of  secu- 
nty  to  crops  and  live  stock,  or  as  a  portion  of  the  perishable  stock  in  trade  of 
the  farm,  is  an  object  deserving  of  grave  consideration.  Hitherto,  it  may  safely 
^  averred,  that  very  little  attention  has  been  paid  to  principle  in  the  construc- 
tion of  field-gates  ;  and  for  the  truth  of  this,  we  have  only  to  look  around  us, 
^fhere  the  eye  of  the  constructive  student  will  detect  probably  not  more  than  one 
^  a  hundred  of  our  field-gates  that  are  not  glaringly  defective  as  pieces  of  ex- 
^meiy  simple  constructive  carpentry.  Defects  in  point  of  construction  are  not 
^en  confined  to  the  field-gate ;  we  find  them  in  many  of  those  gates  of  much 
'higher  pretensions,  and  where  the  hand  of  a  master  having  been  at  work,  we 
^ght  be  led  to  expect  something  like  an  approach  to  the  true  and  simple  prin- 
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ciple ;  yet  how  seldom  does  the  eye,  experienced  in  directing  those  geometrical  and 
dynamial  principles,  on  which  alone  a  just  and  permanent  system  of  construction 
depends,  light  upon  a  form  that  satisfies  its  discriminating  glance.  We  do,  in- 
deed, occasionally  meet  with  examples  wherein  are  evinced  a  con*ect  knowledge 
of  those  arrangements  of  the  parts,  in  a  rectangular  frame,  whether  of  wood  or 
iron,  that  at  once  secures  permanency  of  form,  and  stability  in  the  entire  struc- 
ture. In  such  cases  we  are  sure  to  find,  that  the  proprietor  possesses  not  only 
an  educated  mind,  but  one  that  has  not  disdained  to  stoop  to  the  drudgery  of 
acquiring  a  competent  knowledge  of  practical  mechanics,  leading  him  also  to  see 
the  advantage  of  securing  the  assistance  of  mechanics,  whose  education  qualifies 
them  to  perform  their  duties  in  accordance  with  the  laws  of  that  science.  It 
may  seem  trivial  to  apply  remarks  of  this  kind  to  such  a  simple  matter  as  the 
construction  of  a  field-gate ;  but  assuredly  there  is  no  part  of  our  agricultural 
economy  that  points  out  so  broadly  the  ignorance  of  our  artizans  in  those  import- 
ant branches  of  their  education,  the  elementary  truths  of  geometry  and  mechanics. 

(2566.)  A  gate,  generally  speaking,  may  be  described  as  a  rectangular  frame ; 
there  are  exceptions  to  this  definition  applicable  to  gates  as  a  whole,  hut  to  Jield^' 
gates  there  are  none.  A  gate  to  be  permanent,  should  be  immutable  or  un- 
changeable in  its  form,  a  simple  rectangular  frame  without  upfillings,  or  even 
with  upfillings,  if  they  are  placed  at  right  angles  to  each  other,  is  the  most  liable 
to  change  of  any  connected  structure  of  frame-work.  The  triangle,  on  the  other 
hand,  is  the  most  immutable  or  least  liable  to  change ;  it  is,  in  short,  so  long  as 
the  materials  remain  unchanged,  perfectly  immutable,  but  a  gate  in  the  form 
of  a  triangle  would,  in  most  cases,  be  very  unserviceable,  though  a  combination 
of  triangles  may  produce  the  requisite  figure  for  a  serviceable  gate.  If  then 
we  take  the  rectangular  frame  so  essential  to  a  field-gate,  and  apply  a  bar  in 
the  position  of  the  diagonal  of  the  parallelogram,  we  immediately  convert  the 
original  rectangular  figure  into  two  triangles,  applied  to  each  other  by  their  hy- 
pothenuse,  and  this  gives  us  the  true  elements  of  a  properly  constructed  gate, 
all  the  other  parts  being  subordinate  to  these,  and  adapted  solely  to  the  practi- 
cal purposes  of  the  gate  as  a  defence  or  for  ornament.  In  many  cases  depend- 
ing upon  the  material  employed,  an  opposite  diagonal  may  be  applied,  dividing 
the  gate  into  four  triangles ;  but,  in  general,  this  is  only  necessary  where  flexible 
rods  of  iron  are  applied  as  the  diagonals. 

(2567.)  In  looking  at  the  construction  generally  of  field-gates,  we  observe 
traces  of  an  incipient  knowledge  of  the  usefulness  of  a  diagonal  bar,  but  in  very 
many  cases  it  is  applied  with  that  uncertainty  of  purpose,  that  marks  a  doubtful 
and  hesitating  knowledge  of  the  subject ;  we  see  it,  in  short,  applied  in  all  the  pos- 
sible positions  that  may  be  conceived  to  deviate  from  the  one,  true,  and  simple 
position, — extending  from  an  angle  to  its  opposite, — which  is  the  simple  and  uni- 
versal rule  applicable  to  gates.  Let  it  then  be  borne  in  mind,  that  the  essen- 
tials of  a  field-gate,  whether  of  wood  or  iron,  are  a  rectangular  frame,  con- 
sisting of  the  heel  and  head-posts,  and  a  top  and  bottom  bar  or  rail,  whidi  four 
parts  properly  connected  at  Uie  angles  are  rendered  of  an  unchangeable  figure, 
by  the  application  of  one  or  more  diagonal  bars,  and  these  diagonals  should  in 
no  case  be  applied  short  of  the  whole  length  between  any  two  of  the  opposite 
angles.  The  upfilling,  whether  of  rails  or  otherwise,  as  may  be  desired  to  at- 
tain any  particular  object,  are  mere  accessories,  and  not  in  any  way  tending  to 
the  stability  or  durability  of  the  fabric. 

(2568.)  The  choice  of  the  material  for  the  diagonal  is  of  some  importance, 
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and  here  the  maxim  of  universal  application  in  mechanical  construction, — *<  Tie 
with  iron  and  strut  with  wood,^^  is  especially  applicable.  In  field-gates  con- 
structed entirely  of  wood,  the  diagonal  should  invariably  be  applied  as  a  strut ; 
that  is  to  say,  it  should  rise  from  the  foot  of  the  heel-post,  and  terminate  at  the 
top  of  the  head -post.  Placed  in  this  position,  the  diagonal  supports  the  head 
or  syringing  end  of  the  gate,  by  its  resistance  to  compression,  a  duty  which,  from 
the  area  of  its  cross  section  being  considerable,  and  hence  capable  of  resisting 
lateral  flexure,  it  is  well  adapted  to  perform ;  while,  at  the  same  time,  the  above 
sectional  property  gives  it  a  broad  terminal  resistance,  where  it  abuts  upon  the 
angles  of  the  external  frame.  The  same  diagonal  bar,  if  applied  in  the  opposite 
position,  and  performing  the  duty  of  a  tie  or  stay,  its  great  sectional  area  would 
afail  but  little,  for,  though  woody  fibre  is  capable  of  resisting  very  considerable 
tension,  larch-wood  having,  with  equal  sectional  areas,  a  power  of  resistance  to 
tension  equal  to  about  ^  that  of  malleable  iron  of  medium  quality  :  and  though 
this  wooden  tie  might  be  found  to  possess  in  its  aggregate  section  a  cohesive  force 
greatly  beyond  that  of  an  iron  bar  applied  in  the  same  position,  for  the  wooden 
bar  would  have  a  sectional  area  at  least  twelve  times  greater  than  could  be  re- 
quisite for  an  iron  tie,  thus  yielding  an  aggregate  force  double  of  the  iron  ;  yet 
•8  the  wooden  tie  must  depend  for  its  connection  in  the  structure,  upon  nails  or 
bolts  only,  its  ultimate  power  of  resistance  to  tension  depends  not  on  its  own 
sectional  area,  but  on  that  of  the  nails  or  bolts  by  which  it  is  fastened,  and 
these,  again,  may  be  very  greatly  reduced  by  the  rending  of  the  extremities  of 
the  wooden  tie. 

(2569.)  The  advantages  of  iron  as  a  tie,  and  its  disadvantages  as  a  strut,  are 
just  the  converse  of  the  foregoing.    From  the  smallness  of  sectional  area  requi- 
site in  an  iron-bar  applied  in  this  construction,  as  compared  with  its  length,  it 
b  not  capable  of  withstanding  compression  even  to  the  smallest  extent  without 
suffering  lateral  flexure,  and  this  defect  unfits  it  entirely  for  the  purpose  of  a 
strut.     Applied  as  a  tie  the  iron  bar  is  perfect ;  the  cohesion  is  such  that  a 
very  small  sectional  area  is  sufficient  for  the  purpose  under  consideration  ;  thus, 
a  rod  of  ^  inch  square  even  of  inferior  iron  will  bear  a  tension  with  safety,  of 
two  or  three  tons,  while  the  best  quality  will  bear  six  tons ;  a  rod  of  half  this 
sectional  area  may,  therefore,  be  held  as  sufficient  for  the  diagonal  tie  of  a  gate, 
and  as  it  can  be  fixed  by  bolts  without  risk  of  fracturing  its  ends,  as  in  the  case 
of  wood,  its  application  in  principle  becomes  as  perfect  as  it  is  possible  to  ap- 
proach.    But  though  this  construction  is  in  principle  completely  supported  by 
the  tie  from  any  force  tending  to  depress  the  head-post  of  the  gate,  there  is  yet 
a  defect  in  practice  ;  for  a  gate  is  liable,  from  various  causes,  to  be  forced  up- 
ward at  the  head-post.   '  We  have  seen  that  a  slender  and  flexible  iron -rod  can- 
not resist  compression  without  flexure,  and,  therefore,  a  gate  with  only  one  iron 
diagonal  tie  will  still  be  practically  imperfect,  and  it  becomes  necessary  to  apply 
^  antagonist  placed  in  tiie  position  of  a  strut,  but  virtually  performing  the  du- 
ties of  a  tie  arising  from  the  antagonist  effects  of  the  two,  t^e  tendency  of  the 
one  being  to  hold  the  head  of  the  gate  up,  while  the  other  exerts  an  equal  force 
to  keep  it  down,  whereby  a  perfect  equilibrium  is  preserved  within  the  structure. 
(2570.)  In  treating  of  the  practical  construction  of  field-gates,  it  is,  perhaps, 
unnecessary  to  dwell  upon  the  strains  that  occur  in  the  individual  horizontal 
Wb,  because,  if  the  principles  inculcated  above  are  attended  to,  all  cross  strains 
in  the  principal  joinings  are  avoided ;  and,  except  when  any  extraneous  force  is 
applied,  the  strains  are  resolved  by  construction  into  those  of  direct  compression 
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or  of  tension.     Thas,  in  fig.  441,  which  may  represent  the  elements  of  a  fly- 
gate,  applicable  to  a  drive  or  thoroughfare,  and  opening  either  way  ;  if  we  take 


Fig.  441. 
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the  heel-post  a  h  and  the  bar  a  e  alone,  and  hinged  in  any  manner  at  a  and  6*; 
and  if  the  bar  a  c  is  10  feet  long,  the  breadth  of  the  heel- post  at  a  5  inches,  and 
the  parts  being  joined  by  mortise  and  tenon  :  suppose  then  a  load  applied  to 
the  bar  at  c,  the  mechanical  effect  of  the  load  would  be  a  cross  strain  at  h  tend- 
ing to  break  the  bar  directly  across  with  a  force  equal  to  24  times  the  load,  ex- 
clusive of  the  effect  of  the  bar  itself,  the  bar  a  c  forming  here  a  lever  of  the 
first  order,  whose  arm  A  c  is  to  the  arm  h  a,  or  the  breadth  of  the  heel- post,  as 
24  to  1 .  By  increasing  the  number  of  bars  we  do  not  alter  the  total  effect  of 
the  load,  but  simply  divide  it  equally  over  the  superinduced  bars,  supposing  them 
to  be  connected  with  a  head-post  at  t.  But  reverting  again  to  the  single  bar  a  c, 
and  applying  to  it  the  diagonal  h  c,  we  have  now  the  triangular  figure  a  &  c,  the 
parts  of  which  being  firmly  connected  at  their  points  of  junction,  the  form  be- 
comes unchangeable,  and  the  effect  of  the  load  at  c  is  instantly  altered.  The 
effect  of  the  load  at  c  is  now  resolvable  by  the  parallelogram  of  forces  into 
two  others,  the  one  of  tension  on  the  bar  a  c,  the  other  of  compression  on  the 
diagonal  b  c,  and  taking^  the  length  a  &*as  a  representative  of  the  gravitating 
or  direct  effect  of  that  load,  then  the  tension  on  a  c  will  be  to  the  absolute  load 
as  the  length  of  a  6  is  to  that  of  a  c,  and  the  compression  on  the  diagonal  will 
be  as  6  c  to  6  a.  In  this  example  the  hinges  of  the  gate  are  not  shewn,  but  in 
actual  practice  the  tails  of  the  upper  hinge  stretch  along  part  of  the  top  bar, 
binding  it  securely  to  the  heel-post,  while  the  bottom  hinge  may  be  made  to 
form  an  abutment  to  the  foot  of  the  diagonal. 

(2571*)  The  practical  insertion  of  the  diagonal  is  also  of  some  importance. 
Fig.  442  exhibits  one  mode  of  pei*fomiLng  this,  where  a  6  is  the  strut  half  lap- 
ped upon  the  heel- post  at  bottom  and  upon  the  head-post  at  top  ;  it  is  not  an 
elegant  mode  of  insertion,  but  it  is  efficient,  in  so  far  that  while  it  acts  as  a 
strut,  it  binds  the  top  of  the  head-post  to  the  top-bar,  and  prevents  it  from  fly- 
ing off  by  the  thrust  of  the  diagonal. 

(2572.)  Fig.  443  exhibits  another  mode  of  insertion  of  the  diagonal,  which 
is  perhaps  preferable  to  the  former ;  here  the  head  of  the  diagonal  is  attached  to 
the  top  bar,  half  lapped  upon  it  at  6,  and  notched  into  the  lower  edge  as  an 
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abotment,  forming  a  very  efficient  strut,  the  tension  strain  being  brought  entirety 
upon  the  top-rail,  which  is  always  securely  tied  to  the  heel-post  by  the  tails  of 


Fig.  442. 


Fig.  448. 


SXAMPLES  OP  THE  APPLICATIOIT  OP  THE  DIAGONAL. 


the  hinge  at  c.  These  examples  are  applicable  to  field-gates  where  the  bars  are 
always  much  thinner  than  the  heel  and  head-posts,  the  latter  being  generally 
about  2j  to  3  inches  thick,  and  the  former  only  1^  inch.  In  such  cases  the 
diagonal  is  slightly  notched  upon  all  the  bars,  and  deeper  upon  the  heel  and 
head-posts,  where  the  method,  fig.  442,  is  adopted ;  but  in  no  case  should  the 
bars  be  notched  except  in  the  edge  of  the  top  bar,  where  it  receives  the  head  of 
the  diagonal. 

(2573.)  I  have  hitherto  alluded  only  to  the  simplest  efficient  form  of  wooden 
field-gates,  in  the  construction  of  which  cheapness  is  always  an  object,  and  I  have, 
in  order  to  avoid  confusion  of  ideas,  restricted  the  description  to  the  essential  parts, 
the  number  of  bars,  or  other  means  of  rendering  the  gate  a  sufficient  fence,  is 
left  to  be  filled  up  at  discretion.  In  making  these  upfillings  the  maker  should 
studiously  keep  in  mind  that  no  curved  bars  or  timbers,  of  any  description,  should 
enter  into  the  construction  either  for  ornament  or  ostensibly  for  use. 

(2574.)  In  the  construction  of  wooden  gates  for  drives  or  approaches,  where 
utility  is  still  the  chief  object,  strict  attention  should  still  be  paid  to  the  principles 
of  construction,  but  a  little  more  latitude  may  be  admissible  in  point  of  finish 
and  expense.  For  such  purposes,  the  rails  and  posts  of  the  gate  should  be  all  of 
one  thickness,  or  at  most,  the  only  difference  should  be  a  gradual  diminution  in 
thickness  towards  the  head,  to  lessen  the  efiect  of  gravity  on  the  hinges  and  gate- 
post; and  for  pleasant  effect,  there  should  not  be  more  than  three  horizontal  rails, 
with  two  diagonals ;  and  if  it  is  necessary  to  have  a  closer  upfilling,  it  should  be 
of  an  upright  light  ballustrade  form.  Fig.  444  is  an  example  of  this  form  of  gate, 
which  I  adopted  26  years  ago,  and  the  originals  then  constructed  are  still  good  and 
Krvioeable,  but  it  is  considerably  more  expensive  than  the  common  field-gate. 
The  heel-post  a  6  is  5  inches  broad  and  3  inches  thick,  while  the  head-post  c  d 
^y  be  reduced  to  2^  inches  if  thought  advisable.  The  top  and  bottom  bars 
are  formed  with  abutment  pieces  at  both  ends,  which  are  5  inches  broad,  the  in- 
termediate parts  being  reduced  to  3^  inches;  the  middle  bar  has  the  same 
breadth,  but  is  made  up  in  the  middle  with  corresponding  abutments,  and  the 
two  diagonals,  of  2  inches  in  breadth,  are  inserted  in  four  pieces,  exactly  fitted 
between  the  abutments  of  the  bars.  The  hinges  are  of  the  common  double-tailed 
'onn,  binding  the  top  and  bottom  rails  firmly  to  the  heel-postj  and  the  gate  may 
he  htu^  upon  pillars  of  stone,  or  of  wood  well  secured.  The  best  ballustrade 
^^  a  g^  of  this  kind  is  rods  of  iron  ^  inch  diameter,  as  in  the  figure,  passed 


814 


THE  BOOK  OF  THE  FARM — SUMMER. 


up  through  the  bottom  and  middle  bars  and  the  diagonals,  the  holes  for  these 
being  easily  bored  with  an  anger  after  the  gate  is  formed ;  but  a  simple  and 


Fig.  444. 
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cheaper  ballustrade  is  formed  of  light  wooden  spars  sunk  into  the  bars  and 
diagonals. 

^575.)  For  all  wooden  gates,  the  method  of  bracing  with  light  iron  dia- 
gonals is  to  be  preferred  to  wooden  struts,  but  to  be  effective  two  diagonals 
must  always  be  applied.  In  some  cases,  they  may  pass  from  one  angle  to  its 
opposite  in  one  length,  but  in  others  it  is  necessary  to  apply  them  in  four  pieces, 
the  connection  at  the  centre  of  the  gate  being  effected  either  by  a  ring  of  iron, 
in  which  the  four  ends  are  screwed,  or  by  bolting  the  palmated  ends  of  the  four 
parts,  two  and  two  together,  through  the  middle  bar,  as  applied  Vktxx  fig.  444, 
one  bolt  securing  the  four  ends,  and  in  either  case  the  rods  pass  through  the 
top  and  bottom  of  the  heel  and  head-posts  of  the  gate,  and  are  there  secured  by 
screw-nuts.  It  is  obWous  that  iron  diagonals  would  apply  in  this  manner  to  the 
gate,  fig.  444,  instead  of  wooden  braces. 

(2576.)  Field-gates  of  wood,  from  the  cheapness  with  which  they  may  be 
furnished  when  imperfectly  constructed,  have  been  long  in  use,  and  in  many  loca- 
lities continue  to  be  more  extensively  used  than  any  other ;  but  maXUalAt  iron 
is  gradually  taking  the  place  of  wood,  and,  from  its  greater  durability,  may  be 
expected  to  supersede  wood  entirely.  In  the  construction  of  malleable  iron 
gates,  we  as  frequently  find  malformations  as  in  those  of  wood,  such  as  placing 
all  the  bars  on  edge  except  the  heel  and  head-post,  misplacing  the  diagonal,  if 
single,  and  not  unfrequently  applying  bars  variously  formed  in  curves  and  fanci- 
ful figures,  to  serve  the  purpose  of  the  diagonab.  The  field-gate  maker  should  be 
instructed  to  hold  steadily  in  view,  that  there  is  but  one  position  and  form  for 
that  member  of  the  structure  that  can  be  fully  efficient,  and  these  are,  the 
straight  bar  extending  from  the  upper  angle  at  the  heel  to  its  opposite  angle 
at  the  head-post ;  and,  if  the  materials  of  the  gate  are  light,  to  apply  an  an- 
tagonist diagonal  crossing  the  first.  In  framing  the  gate,  also,  the  top  and 
bottom  bars  should  be  set  flat-ways,  to  enable  the  structure  to  resist  lateral 
strain  from  animals  rubbing  or  pushing  against  it. 
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(2577>)  One  of  the  latest  improvements  in  iron  field-gates  is  the  introduction 
of  angld'tront  now  so  extensively  used  in  boiler-making,  ship-building,  and  other 
purposes.     In  the  application  of  the  angle-iron  to  the  construction  of  gates,  the 
fabric  acquires  the  rigidity  of  a  massive  wooden  gate,  with  all  the  tenacity  and 
strength  of  the  iron,  while  its  weight  is  little  more  than  that  of  wood.    Fig.  445 
is  a  form  of  gate  of  this  construction,  which  I  have  lately  adopted,  with  some 
alteration,  from  a  design  of  Mr  William  Dunlop,  Edinburgh,  and  is  manufactured 
by  James  Slight  &  Co.,  Edinburgh.    The  external  form  is  composed  of  four  bars 
of  angle-iron,  measuring  1^  inch  on  each  side,  and  to  give  security  to  the  join- 
ings at  the  four  angles  of  the  truss,  the  ends  of  the  bars  are  rivetted  upon  cast- 
iron  comer-plates,  those  of  the  heel-post  a  b  being  formed  with  strong  project- 
ing pivots,  by  which  the  gate  is  hinged.    Any  number  of  interior  bars  may  be 
applied  to  suit  the  objects  of  the  gate.     The  figure  exhibits  the  arrangement 
adapted  to  retain  sheep  and  lambs.      The  diagonal  bd  \s  contrary  to  the 
general  rule,  for  it  is  apparently  a  strut,  but  being  a  bar  of  angle-iron,  of 
the  same  breadth  as  before,  it  possesses  the  stiffness  of  wood,  to  resist  lateral 
strains — and  is  hence  properly  adapted  for  a  strut;   to  render  the  bracing 
complete,  the  antagonist  diagonal  ac  is  applied,  and  this,  acting  as  a  tie, 
is  only  a  flat  bar  1  inch  by  ^  inch.     The  external  frame  is  thus  rendered 
unchangeable  in  figure  by  any  force  that  may  be  applied  to  the  head- post  in  a 
Tertical  direction,  either  upward  or  downward,  short  of  what  will  fracture  the 
gate ;  and  the  point  e,  where  the  diagonals  cross  each  other  at  the  centre  of  the 
gate,  becomes  also  immovable  in  the  plane  of  the  truss ;  hence  the  perpendicular 
^feg,  being  rivetted  to  the  diagonal  at  6,  acquires  the  same  property,  and  by 
attaching  all  the  horizontal  bars  to/^^  at  their  several  crossings,  each  of  them 
ii  rendered  permanent  in  its  position  at  that  point,  and  no  force  short  of  break- 
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^  down  the  gate  can  bend  any  of  the  parts  upward  or  downward  in  the  direc- 
^OQ  of  the  harfeg^  so  long  as  this  last  remains  attached  to  the  crossing  of  the 
^^^onals  at  e.  In  order  to  give  farther  support  to  the  horizontal  bars  by  the 
P^^*napU  of  construction,  we  have  only  to  take  a  point  where  a  diagonal  crosses 
^ Ur,  as  at  A,  forming  the  opposite  triangles  ehi  and  ahk,  which,  when  the 
^  and  diagonal  have  been  connected,  become  also  immutable,  and  the  perpen- 
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dicalar  bar  Ihm  being  secured  to  the  point  A,  and  again  to  the  different  bars 
at  their  intersection  with  Ihm^  the  whole  are  again  rendered  immovable  as  in 
the  middle.  The  support  given  to  the  horizontal  bars  in  the  line  Z  A  in»  would 
have  been  still  more  complete  if  there  had  been  onlj  one  intermediate  bar  below 
the  middle  one,  as  the  three  parts  would  then  have  met  in  one  point,  as  they  do 
at  A,  but  two  bars  are  introduced  to  render  the  gate  fencible  for  sheep  of  all 
ages.  The  perpendicular  bar  n  op  is  applied  on  the  same  principle  as  laid  down 
for  Ihm,  the  point  of  support  in  this  case  being  p. 

(2578.)  In  this  construction  of  gates,  the  greatest  possible  amount  of  mutual 
support  among  the  parts  is  obtained  with  a  given  quantity  of  materials  ;  hence 
gates  of  this  construction  may  be  made  lighter  than  any  other  form,  where  iron 
is  the  material  employed,  and  yet  have  a  greater  amount  of  strength.  In  this 
example,  the  dimensions  of  the  angle-iron  are  1^  inch  each  way,  and  about  \  inch 
thick ;  all  the  other  parts  are  1^  inch  broad  by  ^  inch  thick,  the  cast-iron  cor- 
ner plates  being,  of  course,  stouter,  and  the  entire  weight  of  the  gate  is  112  lb. 
It  may  be  of  use  to  those  who  make  iron-gates,  but  who  have  not  taken  time  to 
study  the  first  principles  of  their  construction,  to  notice  this  further  remark. 
Any  number  whatever  of  additional  upright  bars  to  those  shewn  in  fig.  445 
would  add  strength  or  support  to  the  horizontal  bars  only  on  the  principle  of 
superposition,  or  adding  bar  to  bar,  without  the  advantages  which  arise  from 
the  principle  of  unchangeableness  in  the  triangle  when  applied  in  the  construc- 
tion of  frame-work,  whether  in  a  simple  field-gate,  or  in  the  highest  branches  <^ 
constructive  carpentry  in  wood  or  in  iron.  In  the  one  case,  the  stress  on  the 
parts  continue  to  act  at  right  angles  to  the  bars,  the  direction  in  which  they  are 
weakest,  while  in  the  other, — the  principle  of  throwing  the  frame  into  triangles, — 
the  whole  stress  is  thrown  upon  one  or  more  parts  in  the  direction  of  their 
length,  in  which  position  all  bars  and  beams  are  strongest. 

(2579.)  An  example  of  an  ingenious  construction  of  iron-gate  is  given  in 
ParnelPs  work  on  road-making,  which  has  been  improved  on  by  Mr  Buist,  now  of 
Bombay,  and  described  in  the  Prize  Essays  of  the  Highland  and  Agricultural 
Society.  These  gates  consist  of  a  wrought  iron  external  frame,  which  is  sup- 
ported by  a  very  perfect  system  of  bracing,  with  diagonal  ties  of  iron  wire,  and 
filled  up  in  a  variety  of  forms  with  the  same  material.  Fig.  446  represents 
Mr  Buist's  gate  with  the  fundamental  braces  and  ties,  which  ho  thus  describee : 
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**  The  framing  abed  is  fashioned  like  that  of  an  ordinary  gate ;  ef^gk,  and 
k  I  are  three  light  slips  of  iron  parallel  to  the  ends  of  the  gate,  and  rivetted  to 
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the  upper  uid  lover  rails  ;  ap  6  is  a  wire  about  tlio  thickness  of  a  goose  qoill, 
&stened  b^  a  riret  at  one  end,  and  a  screw  and  nat  at  the  other ;  it  panes 
thniagfa  holes  !n  the  slips  ef,  g  k,  and  k  I,  and  serves  as  a  brace  to  support  the 
bar  a  A.  In  the  same  manner  dpc  serves  as  a  brace  tode,  while  the  two 
■ides  of  the  gate  being  coupled  together  bj  the  slips  ef,  g  h,  and  k  I,  the  lower 
and  upper  rails  have  severally  the  benefit  of  both  bi-acea.  The  diagonals  a  o 
and  d  b  keep  the  frame  in  shape,  while  a»d  and  bte  are  braces  to  a  d  and  b e, 
bj  means  of  the  light  bar  nt  n.  It  will  be  seen  that  all  the  wires  and  straps 
which  act  as  fills-ap,  are  either  braces  or  supports,  so  that  nothing  can  be  more 
■tiff  than  the  gate  thus  completed.  It  weighs  about  80  lb.,  and  costs  L.l,  8s. 
Its  dimensions  are  9  feet  by  3}-  feet,  but  may  be  made  of  any  size,  the  price 
nrying  in  proportion.  It  may  be  observed,  that  a  gate  with  one  bolt,  when  shut 
Biddenly,  vibrates  for  some  time  at  the  fore-foot ;  this  is  obviated  by  two  bolts 
coopled  together,  as  in  the  figure,  near  b  and  e,  and  acting  simultaneously.  It 
ii  also  convenient  for  gates  opening  into  policy  grounds,  getting  bolted  when 
dirown  back  by  means  of  a  short  stump  driven  into  the  ground,  with  a  oatdi 
■t  the  height  of  the  lower  bolt  c." 

(2680.)  Fig.  447  represents  a  gate  of  this  construction  filled  up  with  wires 
in  the  form  of  rays  from  a  centre.  "  The  horizontal  bar  m  n,  and  the  braces 
ctd,  and  6 1  e,  of  fig.  446.  are  here  omitted  as  superfluous.  The  rays  consist 
(f  nres  of  the  same  thickness  as  before,  and  about  9  inches  from  each  other. 
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^luir  lower  extremities  are  upset  as  nail-heads  or  rivets,  and  their  upper  ends 
ve  fastened  with  a  nut  and  screw.  For  the  admission  of  the  screws  a  strong 
inn  arch  is  placed  in  the  corner  of  the  gate,  and  fastened  at  each  end  with 
Kreir  nuts  ;  its  range  down  the  heel-  post,  as  compared  with  that  along  the  upper 
nil,  should  be  as  the  length  of  the  gate  is  to  its  height,  which,  in  this  example, 
b  18  inches  down  the  heel-post,  and  6  inches  along  tho  upper  rail.  A  gate  of 
llusforra,  and  9  feet  by  3^  feet,  costs  L.l,  16s."* 

(2581.)  The  wire-gates  above  described  are  admirable  examples  of  the  prin- 
^lea  of  trussed  frames,  and  for  gates.  So  far  as  that  principle  gives  them  firm- 
Kta  and  support,  they  can  hardly  be  excelled  ;  but  there  is  one  defect  attend- 
ant upon  the  wire  upfiUing,  its  too  great  tenuity,  which  renders  the  wires  liable 
to  denngement  on  being  hmded  with  any  cross-strain,  such  as  a  person  attempt- 
if  to  climb  orer  the  gate,  and  setting  foot  on  the  wires.     A  diagonal  wire  un- 

•  Prin  BSM^s  of  Uts  HlgUand  anil  Agrienltoml  Soeiatjr,  vol.  liv.  p.  612-3. 
VOL.  u.  3  F  ' 
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dergoing  such  treatment  will  be  liable  to  stretch,  and  thereby  lose  its  effect. 
Could  such  accidents  be  effectually  guarded  against,  these  gates  might  be  re- 
garded as  almost  perfect.  In  regard  to  the  expense  of  the  gates  first  described, 
the  common  wooden  field-gates  may  be  considered  to  range  from  158.  to  258. 
The  gate  fig.  444  about  L.l,  15s. ;  and  the  selling  price  of  the  angle- iron- 
gate,  fig.  445,  is  about  L.l,  5s. 

(2582.)  Gate-pillars  and  fastenings.  For  field-gates  where  hedges  form 
the  enclosures,  the  simplest  kind  of  gate-posts  are  those  of  larch  or  common 
Scots  fir.  They  may  be  set  in  their  natural  state,  or  peeled  or  dressed  in  any 
form  to  the  taste  and  means  of  the  farmer ;  but  in  whatever  form  the  body  of 
the  post  may  be,  the  top  should  be  cut  off  either  in  form  of  a  cone  or  pyramid, 
or  a  hemisphere,  to  prevent  the  lodgment  of  water  on  it.  The  simplest  means 
of  fastening  wooden  gate-posts  is  by  beating  or  pinning  in  the  earth  around  them 
as  described  (2564.),  but  the  most  effectual  and  permanent  mode  is  to  form  a  pit 
of  at  least  2^  feet  square,  and  of  the  same  depth,  and  the  post  being  set  in  it, 
the  pit  is  filled  up  with  rubble  masonry  in  mortar  packed  firmly,  and  grouted 
round  the  post.  This  is  an  expensive  mode,  but  is  more  permanent,  and  a 
greater  durability  of  the  timber  is  effected  by  contact  with  the  lime. 

(2583.)  In  the  Isle  of  Man,  though  its  agriculturists  cannot  boast  more  than 
ourselves  of  the  perfection  of  their  gates,  nature  has  supplied  them  with  an  ad- 
mirable material  for  gate-posts.  The  transition- slate  with  which  the  island 
abounds  is  found  in  one  locality,  Spanish- head,  of.  a  nature  that  serves  all  the 
purposes  of  beams  and  planks  of  wood,  and  of  this  many,  indeed,  most  of  the 
gate-posts  are  formed.  In  Scotland  we  have  now  in  abundance  a  material  equally 
suitable  for  the  same  purpose,  in  the  Caithness  pavement,  which  is  now  applied 
for  gate-pillars,  and  for  which  no  material  can  surpass  it.  They  are  built  into 
the  ground  in  the  same  manner  as  wooden  posts,  and  look  very  much  like  a 
plank  of  wood,  but  possessing  strength,  and  especially  durability,  far  beyond 
wood.  The  crook-hinges  are  either  fixed  into  them  by  passing  through  them 
as  bolts  through  a  jumper-hole,  or  they  may  be  put  in  in  the  form  of  a  hoop, 
and  secured  with  wedges.  For  field-gates  built  pillars  of  stone  are  seldom  used, 
and  only  when  the  enclosures  are  formed  of  stone-dykes,  and  these  forms  are  so 
various,  that  it  is  out  of  place  to  describe  them  here. 

(2584.)  The  hanging  of  gates  has  already  been  slightly  adverted  to  ;  the 
crook  and  band  hinges  are  those  cliiefiy  employed,  and  of  them  it  is  only  neces- 
sary to  say,  that  the  hinge  should  be  always  double  tailed.  The  fastening  of 
gates  are  still  more  various,  and  many  of  them  so  simple  and  efiicient,  that  it 
were  difficult  to  point  out  which  is  the  superior. — J.  S.] 

(2585.)  While  treating  of  fences  and  iron  gates,  I  may  mention  a  simple 
plan  by  which  grass  lawns,  or  the  small  plats  usually  formed  in  front  of  farm- 
houses, may  be  kept  short  without  the  use  of  scythes,  or  incurring  much  trouble 
and  expense.  Let  a  bught  be  made  of  wire  huixiles  of  the  form  of  the  gate  fig. 
446,  and,  that  it  may  be  movable,  let  the  hurdles  be  fixed  together.  If  the 
plat  is  very  small,  one  enclosure  composed  of  4  hurdles,  forming  a  square  of  9 
feet,  will  suffice  ;  if  it  is  larger,  any  number  of  such  bughts  may  be  employed. 
The  use  of  these  enclosures  is  to  fence  1  or  2  sheep  within  each,  so  that  when 
they  have  eaten  down  the  enclosed  grass,  the  bughts  may  be  moved  forward,  or 
backward,  or  sideways  to  a  fresh  division  of  grass,  until  the  whole  grass  plat  is 
eaten  bare.  The  sheep  may  then  be  removed  for  a  time  till  the  grass  grows,  and 
again  brought  back.     Or,  since  such  bughts  would  be  rather  ornamental  as 
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otherwise,  only  as  many  sheep  may  be  enclosed  within  them  as  will  jast  suffice 
to  keep  the  grass  in  good  order,  and  where  they  may  constantly  grace  the  lawn. 
A  few  Leicester  tups  or  tup-lambs  may  thus  be  kept  separate  all  the  summer 
from  the  rest  of  the  flock,  and  be  pretty  objects  on  the  lawn,  while,  at  the  same 
time,  they  may  be  doing  good  in  keeping  the  grass  in  order,  and  top-dressing  it. 


63.  OF  THE  WEANING  OF  CALVES,  OF  BULLS,  AND  OF  THE  GRAZING  OF 

CATTLE  TILL  WINTER. 

**  Di88olT*d  in  pleasure,  crown*d  with  bnds  of  Maj, 
Thej,  for  a  time,  in  tlieir  fat  pastures  play.'* 

Flavel. 

(2586.)  The  cattle  which  were  accommodated  in  their  respective 
places  in  the  steading  at  the  beginning  of  winter,  continue  to  be  treated 
tiirough  the  spring  months  in  the  same  manner  as  is  pointed  out  in  the 
34th  section,  page  109  of  this  volume.  In  fact,  their  treatment  is 
throughout  the  same  until  turned  out  to  grass,  which  is  usually  some 
time  in  May ;  unless  variety  of  food  may  be  regarded  as  difference  of 
treatment.  It  is  found  that  cattle  in  a  state  of  confinement  in  a  steading, 
thrive  better  on  a  variety  than  on  the  same  food ;  and  yet  when  on  grass 
they  require  no  variety  of  food,  and  thrive  the  better  the  longer  they 
are  kept  upon  it.  except  that  a  change  of  pasture  is  desirable  when  it 
becomes  bare.  Grass  is  thus  evidently  the  natural  food  of  the  ox,  and 
his  anatomical  structure  is  peculiarly  suited  for  it.  Whatever  kind  of 
food  he  is  supplied  with  in  winter  partakes  of  an  artificial  character,  and 
that  being  only  a  succedaneum  for  grass  when  it  cannot  be  obtained, 
the  food  he  receives  should  be  made  as  palatable  to  him  as  circum- 
stances will  allow,  whether  by  variety  or  in  superior  quality. 

(2587.)  The  grass  should  be  ready  to  afford  a  bite  for  cattle  whenever 
the  turnips  are  all  exhausted ;  at  which  time  the  cattle  will  be  found 
to  be  in  this  state : — The  2-year-olds,  now  3-year-olds,  will  be  full  fat, 
and  ready  to  be  disposed  of  to  the  butcher  or  dealer.  The  1-year-olds 
Mid  calves  will  have  grown  much  to  bone,  and  their  condition  will  have 
improved  in  proportion  to  the  quantity  of  nourishing  food  they  have  re- 
ceived during  the  feeding  season.  The  cows  will  all  have  calved,  or 
should  all  have  calved,  for  a  May  calf  is  too  late  to  bring  up  and  form 
*  part  of  the  herd;  they  will  be  in  milk,  and  in  fresh  condition  to  put  to 
pats.    The  early  calves  will  have  just  been  weaned,  and  in  excellent 
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<Mrder  to  put  on  grass ;  and  the  remainder  will  be  in  rapid  progress  to- 
wards weaning.  These  cattle,  in  their  respective  states,  are  treated  in 
sununer  in  a  different  manner  from  each  other,  and  different  from  the 
way  they  were  treated  in  winter,  and  they  are  treated  thus. 

(2588.)  The  fai  cattle  are  seldom  put  on  grass,  being  disposed  of  to 
the  butcher  or  dealer,  either  at  home  or  in  markets  held  for  the  pur- 
pose.   Breeders  of  their  own  stock  seldom  dispose  of  their  fat  cattle 
until  the  turnips  are  nearly  consumed,  being  anxious  to  keep  them  as 
long  as  possible,  for  the  sake  of  the  excellent  manure  which  the  turnips 
afford.    Those  who  purchase  oxen  to  fktten  usually  buy  a  larger  lot  than 
can  be  maintained  on  full  turnips  till  the  grass  is  ready,  in  order  to  dis- 
pose of  them  before  the  season  arrives  when  fat  oxen  are  usually  sold. 
Such  fatteners  of  cattle  dispose  of  their  lots  in  whole,  or  in  part,  from 
the  end  of  the  year  to  April,  whenever  the  market  offers  them  the  most 
profit    As  you  are  supposed  to  breed  and  feed  your  own  stock,  you  are 
supposed  to  retain  your  fat  oxen  to  the  end  of  May,  when  Swedish  tur- 
nips are  still  fresh,  sweet,  and  nutritious,  though  perhaps  a  little  shrivelled 
and  even  sprouted.  There  are  then  plenty  of  opportunities  to  dbpose  of 
them,  such  as  the  weekly  maricets  of  large  towns,  fairs  for  fat  stock, 
butchers  from  the  neighbouring  towns,  dealers  from  a  distance,.and  ship- 
ment by  sea  to  London,  under  consignment  to  a  respectable  salesman. 
Before  disposing  of  your  oxen,  however,  you  should  be  acquainted  with 
their  weight,  otherwise  you  will  not  know  what  to  ask  for  them  at  the 
current  market  prices.  Experience  will  teach  you  to  estimate  the  weight 
of  an  ox  by  the  eye,  not  the  actual  live-weight  of  the  animal,  but  the 
weight  of  beef  it  will  yield  after  deducting  the  weight  of  what  is  called 
the  qffalf  that  is,  the  weight  of  every  part  but  the  beef  and  bones,  such 
as  the  skin,  head,  entrails,  and  loose  tallow.    It  is  understood  that  the 
farmer  is  entitled  to  the  value  of  the  entire  weight  of  the  beef  at  the 
current  prices,  and  these  are  always  understood  to  relate  the  prices  of  the 
meat  alone ;  and  that  the  profit  of  the  purchaser  consists  of  the  value  of 
the  offal,  subject  to  the  deduction  of  incidental  expenses  before  the  ani- 
mals are  slaughtered.     The  available  parts  of  the  offals  are  supposed  to 
be  equal  to  the  value  of  i  of  that  of  the  animal,  so  that  an  ox  of  L.20 
value  should  leave  the  purchaser  L.4  for  profit,  subject  to  incidental  ex- 
penses.   But  if  the  buyer  is  a  good  judge  of  cattle,  and  knows  their 
exact  available  weight  of  beef,  which  he  will  know  to  within  a  very 
small  fraction,  he  may  make  such  a  bargain  with  the  farmer  as  will  not 
only  cover  his  expenses,  but  leave  a  profit  on  the  carcass  over  and  above 
the  value  of  the  offals ;  and  as  dealers  are  constantly  in  practice,  they 
generally  contrive  to  make  pretty  good  bargains  for  themselves,  in  as  fri* 
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as  their  judgment  is  concerned,  at  the  time  the  bargain  is  made,  but 
their  purchases  are  subject  to  fluctuation  of  price  which  may  fall  with- 
out an  adequate  cause,  and  occasion  them  serious  loss ;  or  they  may  rise 
and  leave  them  a  handsomer  profit  than  was  anticipated,  so  that  the  pro- 
fesdon  of  dealers  resolves  itself  into  a  speculation,  which,  if  prolonged 
in  its  issue,  is  involved  in  uncertainty.  Dealers  formerly  made  large 
fortunes  when  breeders  and  feeders  of  stock  could  estimate  the  value  of 
even  their  own  stock  but  indifierently ;  but  now-a-days  I  believe  few 
dealers  make  fortunes,  owing  partly  to  competition,  and  partly  to  greater 
dull  on  the  part  of  the  farmer,  and  partly  to  the  great  expense  incurred 
in  driving  their  purchases  to  suitable  markets,  and  in  leading  a  roving 
sort  of  life. 

(2589.)  But  assistance  may  be  afforded  you  in  ascertaining  the  weight 
of  your  cattle  until  you  are  better  taught  by  experience,  and  this  consists 
in  measuring  their  Mk^  or  in  weighing  their  live-weight.  The  live-weight 
of  cattle  is  easily  ascertained  by  placing  the  animals  upon  a  steel-yard, 
of  which  convenient  forms  have  been  recommended  for  the  special  pur- 
pose ;  but  I  am  not  aware  that  any  of  those  which  have  been  specially 
recommended  are  as  accurate  or  convenient  as  might  be.  The  rule  to 
determine  the  quantity  of  beef  by  the  live-weight  is  to  multiply  the 
gross  weight  by  .605  of  a  decimal,  if  the  ox  is  ripe  fat,  but  if  not  so, 
bj  .5  of  a  decimal ;  that  is  to  say,  that  the  ofials  of  an  ox  in  ordinary 
condition  weigh  about  as  much  as  its  beef  and  bones.  An  ox  should 
not  be  weighed  immediately  affcer  it  has  fed,  as  it  will  weigh  too  heavy, 
but  after  it  has  chewed  the  cud,  and  is  ready  again  to  feed.  Ascertain- 
ing the  weight  by  measurement  is  a  more  convenient  method  than  by 
weighing ;  and  when  the  measurement  is  properly  taken,  and  the  ox 
of  an  ordinary  size,  it  is  about  as  accurate,  though  every  person  can- 
not measure  an  ox,  that  process  requiring  judgment  to  do  it  properly  and 
accurately.  Suppose  fig.  448  to  represent  an  ox  whose  weight,  sinking 
ofials,  is  desired  to  be  ascertained  by 
measurement.  The  mode  is,  measure  Fig.  448. 

with,  a  tape  line  from  the  top  of  the 
shoulder  a  to  the  tail-head  c,  and  mark 
this  for  the  length,  then  measure  round 
the  body  at/,  immediately  behind  the 
shoulder,  and  mark  this  for  the  girth^ 
ttdon  consulting  the  tables  calcu- 
lated for  the  purpose  of  afibrding  the 
^ttolts,  the  weight  of  beef  will  be 
^Bond*  Upon  what  principle  this  rule 


HOW  TO  MXAlUftt  A  Tkr  OX  IW  OKDKE  TO 
ASCZETAIZr  HIS  WEIGHT,  tlXKINO  TEX  OFFALa. 
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for  measurement  is  founded  I  cannot  say,  and  suspect  that  it  is  entirely 
empirical.  The  rules  by  which  the  tables  are  calculated  seem  to  be 
.these  two,  namely  ; — ^multiply  the  square  of  the  girth  in  inches  by  the 
length  in  inches^  and  divide  the  product  by  7344,  and  the  quotient  is 
the  weight  in  imperial  stones.  Or,  square  the  girth  in  feet  and  multi- 
ply it  by  the  length  ia/eet^  and  multiply  again  by  the  decimal  .238,  and 
the  sum  is  the  weight  in  imperial  stones.  For  example :  Suppose  the 
girth  is  7  feet,  or  84  inches,  and  the  length  5  feet,  or  60  inches,  the 
weight  of  beef  in  imperial  stones,  according  to  Strachan's  tables,  which 
are  the  most  recent,  is  57  st.  10  lb.  by  the  former  rule,  and  by  the  lat- 
ter it  is  56  st.  4  lb.  These  results  shew  tliat  there  is  no  fixed  principle 
upon  which  either  rule  is  founded. 

(2590.)  This  seems  a  very  simple  process,  and  so  it  would  always  be, 
were  the  form  of  the  ox  always  perfect,  which  is  very  seldom  the  case^ 
the  fore  and  hind  quarters,  instead  of  being  equal,  being  more  frequently 
otherwise ;  and  were  the  condition  always  the  same.  Therefore,  the 
judgment  is  called  into  exercise  to  make  allowance  for  those  differences. 
When  the  fore-quarter  seems  heavier  of  the  two,  the  line  should  be 
stretched  nearer  the  head  than  a,  the  exact  top  of  the  shoulder ;  and 
so,  in  like  manner,  when  the  hind-quarter  seems  heavier  than  the  fore, 
the  line  should  be  stretched  beyond  c.  In  regard  to  the  girth,  it  is  no 
4mcommon  fault  in  an  ox  to  have  the  carcass  gripped  small  behind  the 
shoulder,  so  that  the  exact  girth  of  such  a  shoulder  would  be  below  the 
truth.  It  is  very  rare  to  find  the  girth  too  much  filled  out.  You  thus 
see  that  judgment  is  required  to  apply  the  tape-line  to  an  ox ;  and  as  an 
illustration  of  the  practical  effects  of  misapplying  the  tape-line,  I  may 
state,  that  1  inch  only  added  to  the  girth  and  length  given  in  the  above 
example,  makes  a  difference  in  the  above  weight  of  upwards  of  2  st 
The  addition  of  1  inch  in  the  length  is  a  mistake  which  may  easily  be 
made  by  the  ox  merely  standing  with  his  head  down  and  back  up ;  and 
a  similar  position  may  as  easily  cause  an  error  in  the  girth.  Experience 
alone  can  make  you  proficient  in  measuring.  I  knew  a  steward  in  Ber- 
wickshire who  had  so  much  practice  in  measuring,  and  so  frequent 
opportunities  of  verifying  his  measurements,  that  he  measured  any 
ordinary  sized  ox,  whether  fat  or  half  lean,  fi'om  1  st.  to  i  st.  of  its 
true  weight. 

(2591.)  To  an  ox  from  40  to  70  stones  the  rule  of  measurement  ap- 
plies pretty  near,  if  it  is  applied  with  judgment,  and  it  is  but  fair  to  the 
principle  that  it  should  be  so  applied  ;  but  in  weights  both  below  and 
above  these  figures  the  rule  is  usually  at  fault.     I  have  no  instances  of 
rror  in  very  small  weights  to  adduce,  but  many  of  large  ones,  and  shall 
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Itddnce  only  two.    A  short-horn  white  ox  belonging  to  Mr  Boswell  of 
Ejngcausie  was  exhibited  at  the  Highland  and  Agricultural  Societ/s 
Show  at  Aberdeen  in  October  1834.     Its  measurement  was  9  feet 
3  inches  in  girth,  and  6  feet  2  inches  in  length.     According  to  Ren- 
ton's  tables,  the  farmer  of  Dykegatehead,  in  Berwickshire,  the  weight 
should  be  126  st.  9  lb. ;  Strachan*s  tables,  124  st.  2  lb. ;  Ainslie's  tables, 
122  St. ;  and  Stewart^s  tables,  117  st.    The  actual  weight  of  beef  yielded 
by  it  was  136  st.  10  lb.,  after  being  slaughtered  by  Deacon  Sparks  of 
Aberdeen,  being  10  st.  1  lb.  more  than  the  heaviest  weight  indicated  by 
all  these  tables.   This  difference  of  weight,  at  6s.  per  stone,  would  make 
a  loss  to  the  feeder  of  L.3  upon  a  single  animal !     A  2-year-old  light 
red  ox,  also  belonging  to  Mr  Boswell,  and  exhibited  at  the  same  time, 
measured  7  feet  10  inches  in  girth,  and  5  feet  in  length,     Stewart's 
tables  give  a  weight  of  80  st.  3  lb. ;  Benton's,  73  st.  8  lb. ;  Ainslie's, 
73  St. ;  and  Strachan's,  72  st.     The  actual  weight  obtained  by  Deacon 
Sparks  was  89  st.  10  lb.,  shewing  the  enormous  difference  of  17  st.  10  lb. 
between  the  real  weight  obtained  and  the  lowest  weight  indicated  by 
Strachan's  tables,  and  which,  estimated  at  6s.  per  stone,  would  cause  a 
loss  to  the  feeder  of  L.5  :  6 :  3.     The  rule  derived  from  live- weight  is 
also  liable  to  err,  or  when  applied  to  oxen  of  inordinate  weights.    Thus, 
Lord  Kintore*s  black  ox,  7  years  off,  exhibited  on  the  above  occarion  at 
Aberdeen,  weighed  28  cwt.,  or  224  stones.     By  the  rule  of  multiplying 
the  live-weight  by  the  decimal  .605,  the  dead  weight  should  have  been 
135  St.  7  lb. ;  but  when  the  ox  was  slaughtered  by  Mr  Roger,  Crown 
Street,  Aberdeen,  his  4  quarters  weighed  173  st.  4  lb.,  or  37  st.  11  lb. 
more  than  anticipated,  which,  at  6s.  per  stone,  made  him  worth  more  by 
L.11 : 6  :  8  !     On  the  other  hand,  a  small  spayed  heifer,  belonging  to  Mr 
Boswell,  weighed  88  st.  live- weight,  and  should  have  yielded  53  st.  3  lb., 
but  her  4  quarters  only  weighed  49  stones.*     In  consequence  of  such 
discrepancies,  it  would  certainly  be  desirable  were  means  used  to  render 
the  rules  of  measurement,  as  well  as  of  weight,  more  correct  than  they 
are ;  and  I  see  no  way  of  effecting  this  desirable  end  than  by  collecting 
data,  by  instituting  a  set  of  experiments  in  different  parts  of  the  country, 
to  measure  and  weigh  every  animal  before  they  are  slaughtered,  be  it  ox, 
sheep,  or  pig,  be  it  large  or  small,  for  a  given  period,  say  twelve  months, 
and  see  how  far  the  results  coincide  or  differ  from  the  actual  weight  of 
nieat  afforded  by  the  4  quarters. 

(2592.)  The  fat  cattle  being  disposed  of,  the  pasture  should  be  judi* 
cioQsIy  distributed  amongst  the  remaining  stock ;  and  first,  as  to  the  con9^ 

*  See  ptper  by  me  on  this  sabject  in  the  Quarterly  Journal  of  Agriculture^  vol.  v.  p.  612-17. 
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they  should  be  supplied  with  the  best  pasture,  the  object  of  keeping  them 
being  to  breed  calves  and  to  afford  plenty  of  milk  to  bring  them  up»  die 
more  milk  they  yield  the  better  will  the  calves  prove,  and  the  more  pm» 
fitable  they  will  themselves  prove  after  the  calves  are  weaned.    Cows 
in  summer  are  treated  in  a  different  manner  by  different  people,  some 
taking  them  into  the  byre  at  night,  and  even  at  all  times  of  milking^ 
whereas  others  allow  them  to  lie  out  all  night,  and  milk  them  in  the  field. 
Whichever  mode  is  adopted,  it  should  be  kept  in  mind  that  cows  are 
peculiarly  susceptible  of  sudden  changes  of  temperature,  especially  firom 
heat  to  cold  and  from  drought  to  rain,  so  that  whenever  cold  or  rain, 
or  both  together,  which  is  the  most  common  circumstance,  occur,  they 
should  be  brought  into  the  byre.    For  some  time  after  they  are  put 
out  to  grass  they  should  be  brought  into  the  byre  at  night,  where  they 
are  milked,  and  again  in  the  morning  before  they  are  let  out  to  the  field, 
and  milked  in  the  field  at  mid-day.    After  the  nights  become  warm,  I 
have  found  it  conducive  to  health,  and  it  is  both  a  rational  and  a  natural 
plan,  to  allow  them  to  lie  out  in  the  field  all  night,  and  to  milk  them 
there  at  stated  ours,  three  times  every  day,  the  shepherd  or  cattle-man 
taking  it  as  a  part  of  his  duty  to  bring  them  to  a  certain  spot  of  the 
field  to  be  milked,  and  which  is  usually  named  the  milking  loan.     This 
mode  of  allowing  them  to  lie  out  always  in  a  sheltered  field,  no  doubt 
imposes  a  good  deal  of  labour  on  the  dairy-maid  and  her  assistant  in  car- 
rying the  milk  to  the  dairy  after  the  calves  have  been  weaned ;  but  I  am 
persuaded  it  is  an  excellent  system  fi>r  the  health  of  the  cows.    Under 
it,  cows  rise  from  their  lair  at  day-break  and  feed  while  the  dew  is  still 
on  the  grass,  and  by  the  time  of  milking  arrives,  say  6  o* clock,  they  are 
already  partially  filled  with  food,  and  stand  contented,  chewing  the  cud, 
while  the  milking  proceeds.    They  then  roam  and  fill  themselves,  and 
by  9  o^clock,  lie  down  in  a  shady  part  of  the  field  and  chew  their  cud 
until  milking  time  arrives  at  mid-day,  when  they  are  again  brought  to 
the  loan  and  milked.    Again  they  roam  for  food,  and,  when  the  after- 
noon is  hot,  will  stand  in  the  coolest  part  of  the  field  whisking  away  the 
flies  with  their  tail  and  ears.    The  evening  milking  takes  place  about  7, 
after  which  they  feed  industriously,  and  take  up  their  lair  about  sunset, 
and  from  which  they  rouse  themselves  in  the  morning  before  being 
milked.     Some  people  are  apprehensive  that  cows  must  injure  them- 
selves by  eating  grass  which  is  wet  with  dew  in  the  morning ;  but  it  is  a 
fact,  which  I  believe  is  not  so  sufficiently  known  as  it  should  be,  that  be- 
dewed grass  before  sunrise,  and  grass  after  it  is  dried  by  the  sun,  are 
alike  uninjurious  to  animals,  and  it  is  only  when  the  dew  is  in  the  act 
of  being  evaporated,  immediately  after  sunrise,  that  grass  proves  in* 
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jnrioiiB  to  animals.    Why  it  should  be  injurious  at  that  particular  state 
I  do  not  precisely  know,  but  imagine  it  to  be  so,  because  the  grass  then 
becomes  suddenly  cold  by  evaporation  of  the  dew.    When  cows  lie  out, 
they  have  nearly  filled  themselves  by  the  time  the  dew  is  evaporated, 
and  therefore  feel  less  impelled  to  eat  much  of  the  grass  in  the  dan- 
gerous state ;  whereas,  cows  that  are  housed  in  the  byre  all  night,  are 
usually  milked  about  sunrise,  and  put  out  to  grass  just  at  the  very  time 
the  dew  on  it  is  being  evaporated,  and  is,  of  course,  in  the  most  dan- 
graous  state ;  and  it  is,  moreover,  just  then  that  cows  feel  the  great- 
est hunger,  and  eat  most  grass.     The  efiect  of  this  state  of  grass  is  to 
produce  haven  (1514.),  and  especially  on  aftermath  in  autumn.     Be  the 
cause  of  injury  what  it  may,  it  is  certain  that  cows  let  out  to  grass  from 
the  byre  are  far  more  Uable  to  be  aflFected  with  hoven  on  wet  grass  than 
those  which  lie  out  all  night,  and  especially  on  new  grass.     The  lying 
oat  at  night,  too,  saves  the  trouble  of  providing  supper  for  the  cows, 
which  they  must  have  when  housed  in  the  byre.     But  whenever  the 
weather  becomes  cold  and  wet,  cows  should  be  brought  into  the  byre 
at  night,  and  supplied  with  supper,  such  as  cut  aftermath  or  tares. 

(2593.)  The  weaning  of  ealvee  should  not  exceed  one  month  after  the 
cows  have  been  on  grass,  that  is,  by  the  end  of  June,  for  a  calf  later 
weaned  than  that  period,  has  been  too  late  brought  into  the  world  to  be 
wwthy  of  belonging  to  the  standing  stock  of  a  farm.    As  cows  increase 
m  gift  of  milk  after  the  grass  has  fairly  passed  through  them,  the  late 
calves  should  have  as  large  an  allowance  of  new  milk,  three  times  a 
day,  as  the  quantity  obtained  will  allow,  reserving  a  little  for  the  use 
of  the  house.     The  elder  calves  are  off  sweet-milk  by  the  time  the  cows 
go  to  grass,  and  have  received  lythax  (2112.)  with  a  little  skimmed  milk 
amongst  it,  cut  Swedish  turnips  and  hay,  until  the  grass  is  ready.  These 
calves  having  been  in  the  court  A;,  fig.  3,  Plate  III.  of  the  steading,  for 
some  time,  may  be  put  on  grass  when  the  cows  are  let  out.     The  most 
coavenient  first  grass-field  for  calves  is  a  contiguous  paddock,  from  which 
they  should  be  brought  into  the  court  for  a  few  nights  and  receive  tur- 
nips and  hay,  until  the  grass  has  safely  passed  through  them,  and  the 
weather  prove  mild  and  dry  for  them  to  lie  out  all  night  in  the  paddock. 
The  youngest  calves  should  now  leave  their  cribs  R,  and  pass  a  few  days 
in  the  court  k  until  they  become  accustomed  to  the  air  and  sun,  when  they 
also  may  be  put  into  the  paddock  during  the  day,  and  there  supplied 
with  their  diets  of  milk,  and  brought  into  the  same  court  at  night  until 
they  are  able  to  lie  out  all  night     In  weaning  the  youngest  calves,  the 
nulk  should  be  gradually  taken  from  them  until  they  take  with  the  grass, 
^fon  which  they  must  then  entirely  depend.    A  little  after  all  this  has 
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happened,  say  by  the  middle  of  July,  the  pasture  in  the  paddock  will  be- 
come rather  bare,  and  the  whole  lot  of  calves  should  then  be  taken  to 
good  pasture,  where  they  will  have  a  full  bite,  for  nothing  can  be  more 
injurious  for  calves  than  to  place  them  on  bare  pasture  to  fall  away  in 
condition  immediately  after  weaning,  and  which  they  will  assuredly  ra- 
pidly do,  and  from  which  it  will  be  very  difficult  to  recover  them  all 
summer.  Calves  may  be  grazed  amongst  cows,  or  in  a  field  by  them- 
selves. In  their  peregrinations  through  the  field,  it  will  be  found  that 
those  which  have  been  brought  up  and  weaned  together,  will  keep  toge- 
ther for  the  greater  part  of  the  season.  The  older  calves  may  be  4 
months  old  before  they  are  weaned ;  but  as  the  season  of  grass  ap- 
proaches, the  younger  ones  may  be  weaned  at  an  earlier  age,  being  sel- 
dom indulged  with  milk  for  more  than  13  weeks,  but  it  should  never 
be  forgotten,  that  the  first  month^s  nourishment  to  a  calf  is  of  much 
greater  importance  to  its  future  growth  and  health,  than  any  period  be- 
yond 13  weeks,  supported  on  a  stinted  allovrance  of  inferior  milk.  There 
are  parts  of  Ireland  where  calves  are  brought  up  on  butter-milk  and 
gruel,  after  the  first  8  days  they  have  received  sweet  milk,  and  it  is 
boasted  that  they  thrive  well  on  that  beverage.  This  is  possible,  but 
they  will  thrive  far  better  on  sweet-milk. 

(2594.)  Bull-calves  should  have  good  milk  every  day  until  the  grass 
is  able  to  support  them,  in  order  to  strengthen  their  bone,  and  main- 
tain their  condition.  When  a  number  are  brought  up  together,  they 
should  be  grazed  by  themselves  on  the  best  grass  the  farm  afibrds,  or 
they  may  go  along  with  the  cows,  or  they  may  go  along  with  the  ox- 
calves  while  the  quey-calves  are  with  the  cows.  Under  any  arrangement, 
they  should  not  be  allowed  to  accompany  the  quey-calves.  I  knew  an 
instance  of  a  quey-calf  being  stinted  at  so  early  an  age,  as  to  bear  a  calf 
at  15  months  old ;  and  I  knew  another  quey-calf,  one  of  my  own,  that 
was  so  injured  by  a  young  bull-calf,  that  she  was  thereafter  rendered 
incapable  of  impregnation,  though  her  season  recurred  periodically.  To 
avoid  every  such  vexatious  casualty,  it  is  far  better  to  keep  apart  young 
animals  of  difierent  sexes  that  are  capable  of  breeding.  When  there  is 
•only  a  single  bull-calf,  he  may  go  with  the  cows,  or  with  the  young  oxen. 

(2595.)  The  young  1-year-old  bulls  should  now  be  furnished  with  a 
rin^  in  their  nose.  This  instrument  is  useful  not  only  in  leading  the 
animal,  but,  being  constantly  in  use,  in  keeping  his  temper  in  subjection. 
I  have  no  doubt  whatever  that  such  a  ring  afibrds  the  most  complete 
command  over  the  most  furious  bull.  In  case  of  a  bull  becoming  more 
irritative  and  troublesome  as  he  advances  in  years,  which  many  bulls  are 
inclined  to  be,  the  ring  furnishes  the  means  of  curbing  him  at  once,  when 
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it  would  otherwise  be  impossible  to  get  hold  of  his  nose.    It  affords  also 
an  easy  means  of  suspending  a  light  chain  from  the  nose  to  the  ground, 
upon  which  the  fore-feet  are  ready  to  catch  the  chain  in  walking,  when 
the  nose  receives  so  sudden  a  check  that  whenever  the  bull  attempts  to  run 
at  any  one  in  the  field,  he  pains  himself.     Even  a  young  bull  in  a  field 
jnay  follow  you  at  first  in  sport,  and  run  at  you  afterwards  in  earnest.    I 
remember  of  being  encountered  by  a  2-year-old  bull  in  the  midst  of  a  field. 
Instead  of  recognising  me,  which  he  used  to  do,  he  advanced  towards  me, 
bellowing,  scraping  the  ground  first  with  one  fore-foot,  then  another,  and 
casting  the  earth  over  his  back.    Feeling  it  to  be  vain  to  reach  a  fence 
or  gate  before  he  could  overtake  me,  and  knowing  it  to  be  dangerous 
to  indicate  any  motion  like  retreat,   I  determined  on  standing  still, 
ind  on  doing  one  or  both  of  two  things,  should  he  approach  near  enough  ; 
namely,  to  hit  him  on  the  forehead  with  a  large  stone,  and  should  that 
&il  to  scare  him,  to  seize  him  by  the  tail     With  this  intent  I  picked 
up  a  large  stone  in  each  hand,  and  watching  the  moment  when  he  came 
near  enough,  about  5  yards,  when  his  head  was  at  the  ground,  while  he 
was  bellowing  and  preparing  to  make  a  rush  at  me  (which  singular 
eooagh,  bulls  always  do  at  people  with  their  eyes  closed),  I  deliberately 
aimed  and  struck  him  a  blow  with  all  my  might  between  the  horns 
with  a  stone,  the  shock  of  which  so  terrified  him,  that  he  turned  round, 
jshook  his  head,  and  ran  away  from  me  at  a  round  trot.    Had  this  ma- 
Doeuvre  not  succeeded  in  scaring  him  with  the  second  stone,  there  was 
no  alternative  for  me  but  that  of  laying  hold  of  his  tail,  and  there  is  no 
great  difficulty  in  efiectmg  this  with  a  bull,  by  boldly  going  up,  and  slip- 
pmg  instantly  behind  him,  seize  the  tail.     When  the  tail  is  held  firmly 
the  bull  has  no  power  to  kick,  or  throw  you  ofi^ ;  and  your  policy  is  to 
kick  his  shins  if  you  have  no  stick,  and  if  you  have  a  stout  one,  to  be- 
Itboor  his  shanks  until  he  lies  down  exhausted,  which  he  will  soon  do 
onder  such  a  punishment,  and  then  you  efi^ect  your  escape.     A  number 
of  sharp  strokes  on  the  bony  or  bare  part  of  his  legs  will  deprive  him 
of  courage  much  more  quickly  than  severer  punishment  upon  the  fleshy 
part  of  his  rump  and  flanks.     Not  content  with  defeating  him  in  the 
manner  described,  I  had  him  immediately  brought  home,  and  putting 
&  strong  rein-rope  in  the  ring  of  his  nose,  led  him  out  to  the  high- 
way, and  gave  him  such  a  punishment,  by  pulling  at,  and  checking  his 
speed  by,  the  nose,  while  trying  to  run  away  firom  me,  that  he  became  sub- 
dned  at  the  sight  of  a  man  ever  after.    To  keep  him  constantly  in  check, 
however,  a  chain  of  such  a  length  as  to  trail  on  the  ground  was  sus- 
pended from  the  ring.     This  was  the  first  and  only  instance  of  bad 
Sniper  he  ever  shewed.     The  ring  is  put  into  a  bull's  nose  in  this 
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way : — Let  a  ring  of  iron  be  provided,  of  perhaps  2^  inches  in  diameter 
over  all,  and  i  inch  diameter  in  the  rod,  when  finished.     It  should 
have  a  joint  in  it,  to  let  the  ring  open  wide  enough  to  pass  one  end 
through  the  nose,  and  the  two  sides  of  the  ring,  on  being  closed  again 
after  the  operation,  are  kept  together  with  two  countersunk  screws. 
An  iron  rod  tapering  to  the  point,  and  stouter  than  the  rod  of  the  ring, 
should  be  provided.     Let  a  cart-rope  have  a  noose  cast  firm  at  its 
middle,  and  put  the  noose  over  the  bull's  head,  and  slip  it  down  his 
neck,  with  the  knot  undermost,  till  it  rests  upon  the  breast.    Any  mor- 
tared wall  sufficiently  low  to  allow  the  bull's  head  to  reach  over  it 
will  answer  to  put  him  against ;  or  what  is  safer  for  his  knees,  any 
gate-way  with  a  stout  bar  of  wood  placed  across  it  ashigh  as  his  breast 
Place  the  bull's  breast  against  the  wall  or  bar,  and  pass  the  rope  from 
the  lowest  part  of  the  neck  along  each  side  round  the  buttock  like  a 
breeching,  and  bring  one  end  of  the  rope  over  the  wall  or  bar  on  each  aide 
of  the  bull's  head,  where  a  stout  man  holds  on  at  each  end,  and  it  is 
the  duty  of  both  these  men  to  prevent  the  bull  from  retreating  backwards 
from  the  wall  or  bar.    A  man  also  stands  on  each  side  of  the  bull's 
buttock  to  prevent  him  shifting  his  position.     The  operator  having  the 
iron  rod  given  him  heated  in  the  fire,  just  red  enough  to  see  the  heated 
part  in  daylight,  he  takes  the  bull  by  the  nose  with  his  left  hand,  and 
feeling  inwards  with  his  fingers,  past  all  the  soft  part  of  the  nostrils, 
until  he  reaches  the  cartilage  or  septum  of  the  nose,  he  keeps  open  the 
nostrils,  so  as  on  passing  the  hot  iron  through  the  septum,  it  may  pass 
clear  through  without  touching  the  outer  skin  of  the  nostrils,  taking  care 
to  pass  the  iron  parallel  to  the  front  skin  of  the  nose,  otherwise  the  hole 
will  be  oblique.    Immediately  after  the  rod  has  been  passed  so  far  as  to 
make  the  hole  sufficiently  large,  and  the  wound  has  been  sufficiently 
seared,  the  operator  takes  the  ring,  opened,  and  still  keeping  hold  of  the 
bulPs  nose  with  the  left  hand,  passes  it  through  the  hole,  and  on  bringing 
the  two  ends  together,  puts  in  the  screws,  and  secures  them  firmly  with 
a  screw-driver.     On  being  satisfied  that  the  ring  turns  easily  round  in 
the  hole,  and  hangs  or  projects  evenly,  the  bull  is  then  released.     The 
ring,  as  it  should  appear  in  the  nose,  is  represented  in  the  portrait  of 
the  Short-horn  bull.    It  cannot  be  too  highly  finished  or  polished,  and 
its  cost  in  this  state  may  be  2s.     The  ring  should  not  be  used  until  the 
wound  of  the  nose  is  completely  healed,  though  it  is  not  uncommon 
to  see  the  poor  animal  tormented,  in  the  attempt  of  being  led  about 
by  the  ring  immediately  after  the  operation,  when  every  part  of  the 
nose  is  still  tender  and  sensitive.    So  alarmed  do  some  bulls  become 
from  the  operation,  that  they  hang  back  from  the  leading  rope  of  the 
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ring  with  sneh  ibroe  as  to  pull  the  ring  through  the  nose  ;  but  such  a 
use  is  an  abuse  of  the  rope,  and  rather  than  such  a  result  shall  occur  the 
Ttxpe  should  be  slackened,  and  the  animal  relieved  from  pain  as  often  and 
until  he  leams  to  yield  to  the  rope.     The  readiest  and  neatest  way  to 
attach  a  rope  to  a  bull's  ring  is  with  a  swivelled  hook,  retained  in  its 
place  by  a  spring,  and  a  rope  should  be  kept  for  the  purpose.     On  first 
trying  to  lead  a  bull  by  the  ring,  the  drover  should  not  endeavour  to 
puil  the  animal  along  after  himself,  but  allow  him  to  step  on  while  he 
^valks  by  his  side,  or  even  behind  him,  with  the  rope  in  his  hand.    While 
BO  following,  to  relieve  the  animal  as  much  as  practicable  of  the  weight 
of  the  rope  upon  the  nose,  the  drover  should  throw  the  middle  of  the 
rope  upon  the  builds  back,  and  retain  a  hold  of  its  end.     Should  he  offer 
to  step  backwards,  a  tap  on  the  shank  with  a  stick  will  prevent  him  ; 
and  should  he  attempt  to  run  forward,  a  momentary  check  of  the  rope 
will  slacken  his  pace.     On  no  account  should  the  drover  attempt  to 
straggle  with  the  bull  on  the  first  occasion ;  on  the  contrary,  he  should 
loothe  and  pacify  him,  and  endeavour  to  inspire  him  with  confidence  in 
himself  and  the  rope,  and  to  shew  him  that  he  will  receive  no  hurt  if  he 
will  but  walk  quietly  along.    The  animal,  in  the  circumstances,  will  soon 
learn  the  nature  of  the  tuition  he  is  undergoing  if  he  is  properly  dealt 
with,  but  if  tormented  merely  that  the  drover  may  shew  his  power  over 
a  powerful  animal,  it  may  be  a  long  time,  if  ever,  before  he  will  learn  to 
bdiave  quietly  when  led.     A  useful  instrument  for  leading  a  bull  by 
occasionally,  when  he  has  not  been  ringed,  or  for  leading  a  cow  to  the 
boll  at  some  distance,  or  for  taking  away  any  single  beast,  and  at  the 
lame  time  retaining  a  power  over  it,  is  Vhat  is  named  the  bullock-holder. 
It  consists  of  iron  in  two  parts  jointed,  which  are  brought  together  or 
separated  by  a  thumb-screw  passing  through  them.     The  ends  furthest 
from  the  joint  terminate  in  a  ring  having  an  opening  at  its  extreme 
tide,  each  end  of  which  opening  is  protected  by  a  small  ball.    The  arms 
of  this  ring  embrace  the  septum  of  the  nose  gently  between  them ;  and 
the  shank  of  the  instrument  being  screwed  close  together,  the  balls  ap- 
proach no  closer  than  just  to  embrace  the  septum,  and  the  nose  of  the 
vumal  prevents  them  slipping  out.     The  leading  rope  is  attached  to 
^  jointed  end  of  the  instrument,  which  is  formed  for  the  purpose  into 
asmallring. 

(2596.)  A  bull  that  is  serving  cows  is  never  in  a  better  position  than 
when  attending  them  in  the  field.  He  knows  much  better  than  either 
&e  shepherd  or  the  cattle-man  when  a  cow  is  coming  into  heat,  and 
lie  will  attend  her  faithfully  until  the  proper  time  of  service  ;  and  I  be- 
'^e  it  18  a  fact,  that  a  bull  which  is  constantly  amongst  cows  in  a 
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field  never  teases  or  abuses  them  so  much  as  one  that  is  taken  to  them 
far  the  occasion  out  of  his  own  house.  At  any  rate,  I  have  seen  very 
striking  instances  of  what  I  have  now  stated.  But  a  bull  can  only  be  left 
in  the  field  where  he  is  intended  to  serve  all  the  cows.  It  may  be  ne* 
cessary,  however,  in  the  course  adopted  by  you  for  the  improvement  of 
your  stock,  that  different  bulls  shall  serve  the  cows,  in  which  case  no 
single  bull  can  have  access  to  all  of  them  alike,  and  therefore  cannot  be 
grazed  in  the  same  field  with  them.  When  a  bull  goes  amongst  cows 
he  is  usually  quite  safe  to  approach,  and  is  quiet  within  the  fence ;  but 
a  bull  is  always  troublesome  by  himself  in  a  paddock  or  field,  or  even 
amongst  oxen.  He  is  restless,  often  bellows,  and  few  fences  will  retain 
him  when  he  is  resolved  on  breaking  through,  especially  where  he  can 
snuff  the  cows  at  a  distance.  In  such  circumstances,  it  is  much  better 
to  confine  him  in  his  hammel  or  byre,  and  support  him  on  cut  forage  of 
some  kind,  such  as  clover,  lucerne,  tares,  and  the  like.  When  so  con- 
fined, bulls,  like  watch-dogs  always  kept  on  the  chain,  dislike  the  ap- 
proach  of  any  one  but  their  keeper,  and  even  a  keeper  has  been  known 
to  fall  a  victim  to  resentment.  Some  bulls  become  so  prone  to  mischief 
when  constantly  confined,  that  they  will  attempt  to  run  on  any  one,  when 
brought  out  of  the  house  to  serve  a  cow,  the  presence,  or  smell  of  the 
cow  in  heat  having  so  maddening  an  effect  upon  them  as  to  render 
them  reckless.  The  air  and  daylight  together  have  an  intoxicating  ef- 
fect upon  them.  Besides  the  rope  or  chain  in  the  ring,  a  safe  precau- 
tion for  the  keeper,  in  such  a  case,  is  to  have  a  stout  stick  about  6  feet 
long,  with  a  swivelled  hook  on  its  end  to  fasten  into  the  ring,  and  with 
this  he  will  not  only  have  a  better  command  over  the  ring  than  by  the 
rope,  but  it  will  enable  him  to  keep  the  bull  off  to  a  certain  distance, 
the  animal  not  being  able  to  run  at  him  without  first  giving  a  wam^ 
ing  of  his  intention  by  pushing  the  stick.  Bulls  display  a  natural  fond- 
ness for  calves.  Bulls  that  have  served  cows  should  never  be  allowed 
to  herd  together,  as  they  will  inevitably  fight,  and  a  serious  bull-fight  is 
a  terrific  thing,  seldom  terminating  before  the  infliction  of  serious  injiury 
to  both  parties. 

(2597.)  The  young  cattle — the  1-year-old  and  2-years-old — ^may  be 
put  on  the  inferior  pasture,  that  is,  on  the  second  or  third  year's  grass, 
— inferior,  not  because  it  is  insuflScient  to  maintain  the  stock  in  full  con- 
dition, but  because  new  grass  is  usually  considered  the  most  nourish- 
ing on  a  farm  for  the  youngest  stock,  and  most  profitable  for  cows  when 
bringing  up  calves.  Certainly  it  is  the  most  succulent  grass,  and  stock 
are  fondest  of  it,  and  it  springs  the  earliest  of  any  on  a  farm  ;  but  then 
all  the  stock  cannot  have  new  grass  at  the  same  time,  and  that  part  of  the 
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stock  which  are  not  employed  in  reproduction,  should  receive  the  least 
valuable  grazing  in  summer,  though  the  entire  pasture  may  be  very  goodi 
(2598.)   Grass-land  requires  peculiar  management  to  render  it  the 
most  available  as  pasture  in  every  variety  of  season.    The  circumstances 
which  most  injure  grass  are  overstocking  and  continual  stocking.     The 
most  obvious  plan,  of  course,  of  avoiding  overstocking  is  to  have  no  more 
stock  upon  the  farm  than  its  grass  will  in  summer  maintain  in  good 
condition,  and  to  avoid  continual  stocking,  the  stock  should  not  be  al- 
lowed to  remain  too  long  on  the  same  field.     I  believe  the  safest  prin- 
dple  upon  which  each  grazing  field  can  be  treated,  is  to  stock  it  at  once 
as  fully,  as  that  it  shall  be  eaten  bare  enough  in  a  short  time,  say  in  a 
few  weeks,  and  then  it  should  be  left  unstocked  altogether,  hained,  as  it 
is  technically  called,  for  perhaps-  a  fortnight,  in  order  to  allow  the  grass 
to  grow  sufficiently  to  afford  a  bite  for  cattle.     One  obvious  advantage 
of  this  plan  is,  that  the  stock  at  periodic  times  during  the  grazing  sea- 
son will  enjoy  fresh  grown  grass ;  and  another  is,  that  the  same  growth 
of  grass  will  not  be  so  long  depastured  as  either  to  cloy  the  appetite  of 
the  animals,  or  become  foul  by  being  constantly  trodden  upon.     That 
this  is  a  rational  and  natural  mode  of  managing  grass-land  is  evinced 
by  the  fact,  that  all  stock  delight  in  consuming  fresh  grown  grass,  and  all 
loathe  grass  which  has  been  long  trampled  and  dunged  upon,  and  the 
breath  passed  over  it  times  out  of  number.    There  is  another  important 
consideration  to  be  borne  in  mind  in  conducting  the  grazing  of  grass- 
land, which  is,  the  modes  in  which  different  kinds  of  stock  crop  the 
grass,  one  kind  biting  it  close  to  the  ground,  while  another  bites  it  high. 
The  ox  gathers  each  mouthful  of  grass  with  his  tongue  before  he  cuts  it 
with  his  teeth,  and  therefore  requires  the  grass  to  be  some  inches  in 
length  before  he  can  obtain  a  full  bite.    Grass,  which  is  not  sufficiently 
long  for  this  purpose,  either  before  it  is  grown,  or  after  it  has  been 
eaten  down,  is  in  an  unfit  state  for  cattle  ;  they  may  live,  but  cannot 
gain  condition  upon  it,  and  as  long  as  they  are  confined  upon  it  will 
lose  so  much  time.     Horses  and  sheep,  on  the  other  hand,  crop  grass 
in  quite  a  different  way ;  their  lips  being  very  mobile  and  muscular,  seize 
the  grass  firmly,  while  the  teeth  cut  it  over,  and  in  doing  this  they  bite 
▼cry  near  the  ground.     This  is  a  remarkable  peculiarity  in  regard  to 
the  sheep,  inasmuch  as  the  arrangement  of  their  teeth  being  the  same 
*s  that  of  the  ox,  both  wanting  them  in  the  upper  jaw,  one  would  have 
expected  them  to  employ  a  similar  mode  of  cropping ;  but  the  difference 
in  the  form  of  their  lips  explains  the  peculiarity,  those  of  sheep  being 
decidedly  prehensile,  like  those  of  the  horse,  while  those  of  the  ox  are 
^1^  and  inactive,  but  the  ox's  tongue  is  prehensile,  and  thus  we  see  that 
it  is  the  prehensile  organs  which  are  the  active  agents  in  the  collection  of 
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food.  And  this  is  a  wise  distinction  in  the  formation  of  these  two  classes 
of  ruminants,  in  as  far  as  it  is  suited  to  their  respective  natureSy — sheep 
being  suited  to  mountainous  regions,  where  pasture  is  always  short,  and 
where  they  are  able  to  crop  it  with  the  assistance  of  their  prehensile  lips, 
tiotwithstanding  the  want  of  teeth  in  the  upper  jaw ;  whereas  the  ox  is 
better  suited  to  the  plains  and  valleys,  where  grass  grows  long,  and  is 
therefore  better  suited  to  be  cropped  by  the  scythe-like  operation  of 
the  ox's  tongue  and  teeth.  The  practical  conclusion  to  be  drawn  irom 
these  different  distinctions  in  the  formation  of  these  animals  is,  that  Uie 
horse  or  sheep  should  follow  the  ox  in  grazing,  or  graze  in  company  with 
him,  but  not  precede  him.  When  they  follow,  the  pasture  will  be  eaten 
barer  by  the  horse  or  sheep  than  when  the  ox  left  it ;  and,  when  in  com- 
pany, it  will  be  eaten  barer  by  the  horse  or  sheep  where  the  ox  has  ea^en 
before,  and  it  may  first  be  topped  by  them  before  the  ox  has  touched  it. 
Of  the  two  modes  of  treating  the  horse  or  sheep,  the  latter  is  the  prefer- 
able, because  choice  is  offered  them  to  take  the  long  grass  as  well  as  the 
short  The  same  reason,  however,  that  should  graze  the  ox  wiih  the 
horse  or  sheep  should  cause  the  separation  of  the  horse  from  the  sheep, 
and  especially  in  the  later  part  of  the  pasture-season,  for  both  kinds  of 
animals  biting  close,  will  render  the  grass  too  bare  for  the  maintenance 
of  both.  Horses  too,  work-horses  especially,  seem  to  have  a  greater 
dislike  to  sheep  than  to  cattle. 

(2599.)  There  is  a  difficulty  attending  the  grazing  of  all  kinds  of  stock 
on  a  farm  of  mixed  husbandry  which  I  must  mention,  that  as  there  is 
every  summer  the  same  number  of  stock,  there  may  not  be  the  same 
quantity  of  grass  to  support  them ;  for  the  same  number  of  acres  of 
grass,  secured  by  following  a  regular  rotation  of  crops,  may  produce 
different  quantities  in  different  seasons — one  year  being  scanty,  another 
superabundant.  The  number  of  stock,  therefore,  should  correspond  with 
the  produce  of  an  average  year.  In  such  a  case,  a  bad  year  very  much 
stints  the  condition,  while  a  good  year  supplies  perhaps  even  more  than 
the  same  stock  can  consume.  The  stinted  condition  cannot  be  alle- 
viated by  the  sale  of  any  of  the  stock,  as  it  is  impolitic  to  disturb  the 
equilibrum  of  the  stock  of  several  years  produce  which  exist  on  the  farm 
at  the  same  time ;  and  if  the  stock  suffer  hunger,  as  it  did  in  the  severe 
drought  of  the  summer  of  1826,  there  is  no  alternative  but  to  make  up 
the  deficiency  by  hay,  even  though  it  should  be  purchased  for  the  occa- 
sion. On  the  other  hand,  superabundance  of  pasture  does  no  harm, 
for,  independent  of  its  maintaining  the  entire  stock  in  high  condition, 
the  rough  aftermath  will  be  of  essential  use  to  sheep  in  winter.  Of 
farms  whose  stock  are  purchased  every  year,  the  number  can  be  regu- 
lated by  the  likelihood  of  the  crop  of  grass,  but  even  in  this  case  the  season 
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may  turn  out  worse  than  was  expected.  Seeing,  therefore,  that  no  one 
can  foretel  the  future  state  of  any  crop,  the  prudent  plan  is,  in  every 
case,  to  keep  the  number  of  stock  under  the  mark  which  a  farm  can 
support. 

(2600.)  One  essential  requisite  in  all  pasture-fields  is  an  abundant  sup- 
ply of  water  for  stock  to  drink.    Both  cattle  and  horses  drink  largely,  and 
sheep,  grazing  early  on  the  dewy  grass,  do  not  require  so  much  water  to 
keep  them  in  a  healthy  condition,  stiU,  when  there  is  no  dew,  they  do 
drink  water.    The  proper  construction  of  a  watering-pool  is  sadly  mis- 
imderstood  in  this  country.     The  entrance  to  it  generally  consists  of 
poached  mud  of  at  least  half  a  foot  in  depth,  and  to  avoid  this,  the  ani- 
mals go  into  the  water  before  they  drink,  when,  of  course,  it  is  at  once 
rendered  muddy.    Not  unfrequently  there  is  scarcity  of  water,  and  if 
there  is  just  a  sufficient  supply  to  prevent  the  pool  being  evaporated  to 
dryness,  the  water  is  rendered  almost  stagnant.     So  obvious  are  the 
objections  to  this  mode  of  administering  so  necessary  and  wholesome  a 
beverage  to  the  brute  creation  as  water,  that  all  that  seems  necessary 
to  an  amendment  of  the  system  is  to  point  out  its  inconveniences.   True, 
in  some  cases,  tanks  of  wood  or  stone  are  provided  in  fields,  which  are 
supplied  from  some  adjoining  spring,  or  even  pump-well,  and,  as  far  as 
the  quality  of  the  water  is  concerned,  this  is  a  much  better  mode  of  sup- 
plying it  than  in  pools ;  but  this  mode,  good  as  it  is  as  far  as  it  goes,  does 
not  provide  all  the  requisites  of  a  good  watering-pool.     In  hot  days,  a 
walk  through  a  pool  is  very  wholesome' to  the  feet  of  cattle,  and  in  dry 
weather,  a  stand  for  some  time  amongst  water  is  an  excellent  preventa- 
tire  of  that  troublesome  complaint  the  foot-sore.     The  external  ap- 
plication of  water  in  this  manner  allays  inflammation,  and  prevents 
irritation,  and  permits  animals  to  take  their  food  in  peace  even  in 
scorching  drought.    Besides,  the  tank  of  a  pump-well  is  not  unfrequently 
neglected  to  be  filled — ^because  in  cold  and  rainy  weather  it  is  scarcely 
▼isited  by  the  cattle,  in  hot  weather  it  is  supposed  to  be  viewed  with 
Ae  same  indifference ;  and,  even  where  tanks  are  duly  attended  to  for 
cstde,  there  are  none  set  down  at  a  lower  level  for  sheep.    A  watering- 
pool  should  be  securely  fenced,  as  cattle  are  very  apt  to  push  one  ano- 
ther about  while  in  it,  and  for  that  reason  it  should  also  be  roomy.     It 
Aoold  be  of  considerable  length  and  narrow,  to  allow  access  to  a  num- 
l*r  of  animals  at  the  same  time,  if  they  choose  to  avail  themselves  of 
*t;  and  I  have  ofken  observed  cattle  delight  to  go  to  the  water  in  com- 
pany.  Pools  are  usually  made  too  small  and  too  confined.     The  access 
^  them  should  be  made  firm  with  broken  stones  in  lieu  of  earth,  and 
VOL.  II.  3  a 
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gravel  placed  on  its  bottom  keeps  the  water  clean  and  sweet*  while  the 
water  should  flow  gently  through  the  pool. 

(2601.)  The  want  of  shade  in  pasture^fields  is  also  a  sad  reflection  on 
our  farmers.  Observe,  in  summer,  where  the  shade  of  a  tree  casts  itseli 
over  the  grass,  how  gratefully  cattle  resort  to  it,  and  where  a  spreadin| 
tree  grows  in  a  pasture-field,  its  stem  is  sure  to  be  surrounded  by  cattle 
The  stirring  breeze  under  such  a  tree  is  highly  grateful  to  these  crear 
tures ;  and  such  a  place  affords  them  an  excellent  refuge  from  the  at 
tacks  of  flies.  In  cold  weather,  also,  observe  how  much  shelter  is  af- 
forded to  cattle  by  a  single  tree,  and  how  they  will  ci*owd  to  the  mosl 
wooded  comer  of  a  field  in  a  rainy  day  even  in  summer.  Ought  not 
such  indications  of  animals  teach  us  to  afibrd  them  the  treatment  most 
congenial  to  their  feelings  %  I  am  no  advocate  for  hedge-row  trees,  even 
though  they  should  cast  a  grateful  shade  into  a  pasture-field,  and  stil] 
less  do  I  admire  an  umbrageous  plane  in  the  middle  of  a  field  that  if 
occupied  in  course  with  a  crop  of  grain  or  turnips ;  but  similar  effects  tt 
good  as  theirs  may  be  obtained  from  different  agencies.  A  died,  erected 
at  a  suitable  part  in  the  line  of  the  fence  of  a  field,  would  net  only  uSixi 
shade  in  the  brightest  day  in  siunmer,  but  comfortable  shelter  in  a  rainj 
day,  or  in  a  cold  night  in  autumn.  Such  an  erection  would  cost  little 
where  stone  and  wood  are  plentiful  on  an  estate,  and  they  could  be 
erected  in  places  to  answer  the  purpose  of  a  field  on  either  side  of  the 
fence  when  it  was  in  grass.  But  no  matter  what  it  may  cost,  wh^i  the 
health  and  comfort  of  stock  are  to  be  maintained  unimpaired  by  itf 
means.  The  cost  of  a  shed  may,  perhaps,  in  this  way  be  repaid  in  the 
first  year  of  its  existence,  and  it  would  stand,  with  sl^t  occasional  re- 
pairs, during  the  currency  of  a  long  lease.  When  such  an  erection  ii 
properly  constructed  at  first,  it  is  surprising  how  many  years  it  will  con- 
tinue to  be  useful  with  a  little  care.  Let  it  be  roomy,  and  its  structure 
light,  as  it  may  be  roofed  at  a  moderate  cost  with  zinc,  or  composition 
of  some  sort,  or  tiles,  when  they  are  manufactured  in  the  neighbourhood 
It  may  be  troublesome  to  carry  straw  for  litter  from  the  steading  tc 
a  shed  situate  at  a  distance,  but  there  is  no  occasion  for  straw  for  littei 
in  summer ;  the  rough  grass  from  an  adjoining  plantation  or  ditch  will 
supply  litter,  and  the  dung  at  any  rate  should  be  shovelled  up  and  car- 
ried away  before  it  becomes  uncomfortable  to  the  animals.  I  should  like 
to  see  a  farm  with  such  a  shed  erected  in  it  for  every  2  fields. 

(2602.)  Young  cattle  are  not  grazed  on  car5«-farms,  nor  on  farms  m  tlu 
neighbourhood  of  towns.  On  the  former  there  is  little  land  appropriated  tc 
grass,  and  that  little  being  kept  for  only  1  year,  it  is  used  chiefly  as  forage 
grass ;  and  on  the  latter  class  of  farms  it  is  more  profitable  to  let  the  grass  fox 
forage  and  hay.    All  the  grazing  on  these  farms  is  confined  to  the  fiurm  milch- 
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COWS  and  work-horses.     On  dcUty  farms  the  pasture  for  cows  is  always  pre- 
ferred of  old  lea  abounding  in  natural  grasses,  and,  no  doubt,  these  afford  by  far 
the  finest  flaroured  butter  and  cheese.    On  such  farms,  cows  being  kept  for  the 
express  purpose  of  yielding  dairy  produce,  they  form  the  principal  stoc^  and  re- 
oeire  the  largest  share  of  attention.    They  are  most  commonly  put  into  the  byre 
tt  nighty  where  they  are  milked  in  the  morning  and  evening,  but  are  milked  in 
the  field  at  mid-day.    The  milk  being  appropriated  to  other  purposes  than  bring- 
ing up  calYes,  it  is  passed  through  the  milk-sieve,  or  se^-dish,  as  it  is  named,  on 
the  spot.     This  sieve  consists  of  a  circular  basin  of  wood,  with  a  circular  open- 
ing in  the  bottom,  covered  with  fine  brass  wire-cloth,  or  of  a  square  hopper  of 
wood,  and  its  use  is  to  strain  all  hairs  and  other  impurities  from  the  mUk  that 
may  accidentally  have  fallen  into  the  pails  during  the  act  of  milking.   It  is  most 
profitable  for  the  dairy-farmer  to  give  his  cows  at  all  times  as  much  food  as  they 
cm  consume ;  and  with  this  view,  beside  the  fine  pasture  they  receive,  they  are 
supplied  with  an  ample  suppering  of  clover-grass  or  tares,  according  to  the  sea- 
ion,  the  clover  coming  first  into  use,  and  then  the  tares,  and  where  lucerne  is 
grown  it  is  used  for  the  same  purpose.     I  have  no  doubt  but  that  it  is  the  most 
profitable,  and  certainly  it  is  (lie  most  convenient  plan,  for  dairymen  in  towns 
to  keep  their  cows  constantly  in  the  byre  even  in  summer,  and  to  feed  them  on 
cut  forage,  and  purchase  such  litter  for  them  as  can  be  found  cheapest  at  the 
season.    In  pujisuance  of  this  system,  the  irrigated  meadows  in  the  neighbour- 
h)od  of  Edinburgh  are  taken  by  dairymen  at  auction  every  year,  and  their  pro- 
^Qoe  cat  and  carted  daily  from  April  to  November.     The  number  of  cuttings 
Dtty  be  4  or  5  in  that  period,  according  to  the  growing  state  of  the  weather. 
The  usual  rent  is  from  L.16  to  L.20  an  acre  imperial ;  and  in  the  excessively 
^7  year  of  1826,  such  was  the  demand  for  this  grass  for  cows,  when  none 
otW  could  be  obtained,  that  L.40  per  acre  was  given  for  it.     But  such  is  the 
ooovictioa  of  the  healthy  nature  of  pasturage  for  milch-cows,  that  many  dairy- 
men, even  in  towns,  take  pasture  for  them  at  high  rents  in  the  neighbourhood, 
^iiera  they  allow  the  cows  to  lie  out  all  night,  and  incur  the  trouble  and  expense 
to  send  people  to  milk  them  three  times  a  day.*     On  pastoral  farms  devoted 
exclusively  to  the  rearing  of  cattle^  the  calves  are  allowed  to  go  with  their  dams, 
nvm  whom  they  draw  as  much  milk  as  they  can  get,  and  support  themselves 
ksides  on  grass.    The  calves  thrive  well  in  this  way,  and  attain  to  a  large  size, 
lod  could  they  be  maintained  in  the  same  condition  until  they  are  3  years  old, 
^  wonld  become  very  fine  beasts ;  but  unfortunately  they  are  apt  to  fall  off 
|Q  condition  in  autumn,  and  it  is  difficult  to  bring  them  into  a  sleek  condition 
m  winter ;  and  it  is  this  circumstance  which  raises  a  doubt  in  my  mind  whether 
It  would  not,  upon  the  whole,  be  better  for  the  calves  to  wean  them  from  their 
mothers  at  4  months  old,  and  place  them  entirely  dependent  on  grass  thereafter, 
doling  the  best  season  of  pasture,  and  there  would  then  be  no  difficulty  of  main- 
t>nung,  in  the  ensuing  winter,  the  growing  and  healthy  condition  thus  attained. 
In  such  a  plan,  no  doubt,  the  trouble  of  milking  the  cows  would  be  incurred,  for 
^  would  be  impracticable  to  let  them  run  dry  in  the  height  of  the  grass  season, 
^  otherwise  it  would  be  impolitic,  beside  the  loss  of  the  milk,  as  they  would 
S^  in  too  high  condition  before  winter,  through  which  it  would  be  imprudent  to 

*  Alfhoogh  there  is  nothing  pecnliar  in  the  management  of  cows  on  a  dairy-ftrm  to  other 
Biueh-oowi  in  tommer,  you  may  peruse  with  adyantage  Aiton's  Treatise  on  the  Ayrshire  Dairy 
U^abttdry,  1825.  and  Uarley's  Account  of  the  WiUowbank  Dairy  in  Glasgow. 
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maintain  them  at  that  pitch  till  their  next  calving.  And  besides  this,  what- 
ever may  be  the  condition  which  stock  attain  in  the  beginning  of  winter,  it 
never  fails  to  prove  injurious  to  them  if  it  is  in  any  degree  lessened  during  win- 
ter, for  when  the  animal  system  falls  into  a  declining  state  it  is  very  difficult 
to  rally  it.  The  young  stock  on  pastoral  farms  graze  on  the  lower  and  more 
sheltered  portions  of  the  grazings  till  the  weather  becomes  less  stormy  and  cold 
in  the  upper  parts,  when  they  stretch  their  walks  upwards  by  degrees  until  the 
highest  points  are  at  length  attained.  This  procedure,  of  course,  cannot  be 
strictly  adhered  to  where  there  are  no  fences  to  mark  the  different  points  of 
elevation ;  but  there  is  the  natural  check  of  the  state  of  vegetation  to  deter  them 
from  proceeding  higher  up  until  the  grass  grows.  It  would  be  better,  were  fences 
so  laid  off  as  to  divide  the  pasture  into  portions  which  could  be  occupied  in  their 
proper  season  at  proper  intervals  of  time  ;  and  it  has  often  occurred  to  me,  that 
this  object  would  be  best  attained  were  fences  to  run  in  horizontal  parallels  along 
the  face  of  a  height,  or  round  a  hill,  than  up  and  down  the  slope  of  the  ground. 
As  it  is,  pastoral  farmers  seem  contented  with  only  a  ring  fence  round  their 
farms. 

(2603.)  Young  cattle  are  purchased  for  farms  on  which  none  are  bred  im- 
mediately before  the  grass  is  ready  to  receive  them  ;  and  not  unfrequently  this 
class  of  farmers  hire  grass-parks  for  the  season  and  stock  them  with  young  cattle 
on  speculation.  Such  cattle  are  to  be  obtained  at  public  markets,  or  from 
breeders  who  do  not  keep  the  stock  they  have  bred  beyond  two  years.  Young 
cattle  when  purchased  for  grazing  should  have  all  the  symptoms  of  health,  a 
clear  eye,  dewy  nose,  and  glossy  hair.  To  attain  full  size  they  should  have  a 
strong  bone,  and  their  appearance  should  be  what  is  commonly  termed  raw- 
honed  ;  that  is,  the  bones  or  skeleton  should  seem  large  in  comparison  with  the 
condition  of  the  flesh,  and  which  appearance  implies  a  growing  state.  To  be  a 
good  thriver  and  attain  condition  the  hair  should  feel  mossy,  and  the  touch  of 
the  skin  mellow.  The  skin  should  not  be  too  thin,  nor  feel  hard  and  tight,  and 
it  should  bo  covered  with  abundance  of  hair.  A  thick  tail  with  plenty  of  hair  on 
it  and  at  its  point,  indicates  strength  of  back  and  constitution.  The  hame 
should  not  be  too  full  of  flesh,  that  is,  lyary^  which  in  a  young  animal  indi- 
cates that  the  carcass  will  soon  set  from  growing.  A  very  deep  body,  and  short 
carcass  between  the  shoulder-blade  and  the  hook-bones  across  the  ribs,  indicate  a 
disposition  to  fatten  at  a  small  size.  Flat  ribs  and  a  high  back-bone  indicate 
difficulty  of  fattening,  and  though  the  bone  may  be  large  enough,  it  will  never- 
theless be  coarse  and  round,  instead  of  flat  and  fine ;  and  the  sinews  of  the  leg* 
will  be  indistinctly  marked  and  seem  heavy,  instead  of  being  small  and  clean. 
On  selecting  a  lot  of  young  cattle,  they  should  bo  nearly  all  of  the  same  size 
and  appearance,  and  they  should  be  what  is  called  levels  that  is,  presenting  at 
even  surface  over  all  their  backs  when  placed  together,  or  walking  in  a  drove,  witl 
but  the  sharp  horns  and  ears  of  horned  cattle,  and  the  crown  of  the  head  and  ear« 
of  polled  ones,  rising  above  the  common  level.  This  last  is  a  very  enticing  pro 
perty  in  every  lot  of  cattle,  and  the  individual  properties  enumerated  above  an 
common  to  every  breed  of  cattle.  Where  a  number  of  cattle  of  the  same  breec 
have  to  bo  compared,  the  properties  which  distinguish  the  particular  breed  mus 
form  the  standard  of  comparison,  and  what  thes^  standards  are  you  shall  knov 
by  and  by,  when  we  come  to  treat  of  the  properties  of  the  different  breeds. 

(2604.)  As  to  the  state  of  cattle  most  profitable  for  the  farmer  to  purchase 
I  believe  that  2-year  old  queys  have  been  found  the  most  kindly  feeders  if 
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erery  breed.  They  are,  no  doubt,  subject  to  periodic  disturbance  when  in  sea- 
son in  summer,  and  to  avoid  these  the  operation  of  spaying  (2117.)  was  recom- 
mended, and  which  was  at  one  time  pretty  extensively  practised,  and  so  long 
as  the  general  lot  of  heifers  possessed  properties  that  unfitted  them  for  becom- 
ing good  cows,  the  practice  was  unobjectionable.  Now,  however,  that  every 
&nner  possesses  a  large  proportion  of  his  heifers  well  formed,  spaying  has  fal- 
len into  desuetude,  and  it  is  found  more  profitable  to  dispose  of  them  as  breed- 
ing stock  than  to  fatten  them,  and  for  this  reason  the  heifer  market  is  not  so 
well  supplied  as  it  used  to  be ;  and  it  is  seldom  that  a  lot  of  good  2 -year  old  queys 
can  be  obtained  without  being  in  calf,  or  such  a  price  demanded  for  them  as  to 
render  a  profit  from  feeding  them,  hopeless.  Of  the  different  breeds  of  cattle, 
I  may  here  anticipate,  so  far  as  to  say,  that  the  Short-horns  have  proved  them- 
lelves  the  surest  feeders ;  and  of  this  breed,  perhaps,  more  heifers  may  be  ob- 
tained for  feeding  than  of  any  other.  The  reason  for  this  is,  that  this  kind  of 
stock  being  now  so  universally  improved,  every  animal  possesses  good  properties, 
and,  of  course,  as  every  heifer  cannot  bo  transferred  into  the  cow  stock,  they 
are  brought  into  the  market  for  other  purposes.  I  have  known,  even  lately, 
handsome  profits  returned  from  such  heifers  which  never  could  be  obtained  from 
steers  of  any  kind.  Still,  as  every  farmer  cannot  be  supplied  with  heifers,  oxen 
most  be  purchased  in  lieu,  and  of  these  the  age  at  which  they  should  be  pur- 
chased must  be  regulated  by  the  nature  of  the  soil.  Some  soils  bear  pasture 
which  will  fatten  oxen  of  large  size,  and  on  which  aged  oxen  of  3  years  will  re- 
turn most  profit ;  on  weaker  soils,  it  would  be  folly  to  attempt  to  feed  heavy 
beasts,  and  on  light  soils,  young  beasts  must  be  chosen  for  them.  Of  the  black 
breeds,  the  hornless  Angus  and  Galloways  are  most  safe  to  one  another  in  large 
lots  in  courts  in  winter ;  but  on  pasture  in  summer,  this  consideration  is  of  less 
importance,  and  the  West  Highlanders  and  Aberdeenshires,  or  a  cross  of  all 
these  with  Short-horn  bulls,  would  be  found  kindly  feeders.  Those  who  possess 
pasture  that  will  feed  a  heavy  ox,  have  the  advantage,  as  they  can  purchase 
light  stock  if  they  choose,  but  those  who  possess  weak  land,  can  only  purchase 
BmaU,  and,  probably,  for  most  profit,  young  stock,  and  must  let  the  heavier  and 
iDore  aged  alone. 

(2605.)  Cattle  are  subject  to  very  few  diseases  while  upon  grass  in  summer. 
Sometimes  they  may  receive  a  chill  in  a  sudden  change  of  the  weather  to  wet 
•nd  cold ;  but  were  sheds  provided  in  every  field,  there  would  most  probably  be 
DO  chills  felt,  as  cattle  never  sufibr  from  cold  when  they  have  shelter  at  will. 
The  immediate  effects  of  such  a  chill  is  a  staring:  coat  and  hide-bound  skin, 
vhich  may  be  removed  by  a  cordial  drink,  composed  of  1  quart  of  gruel  and 
1  bottle  of  ale  in  a  lukewarm  state,  in  which  has  been  dissolved  some  treacle, 
*nd  spiced  vrith  1  oz.  of  ginger  and  1  oz.  of  caraway  seeds  ground  fine.  The 
^k  is  administered  with  the  drinking-horn  (1633.),  and  the  animal  kept  in  a 
^  for  a  night  or  two.  The  ultimate  danger  from  such  a  chill  is  inflammation 
*f  the  lungs,  which  is  in  most  cases  a  fatal  disease. — In  reference  to  the  mode 
of  extracting  chaff  from  the  eyes  of  cattle  in  (1521.),  I  may  mention  another 
ttode  which  has  been  practised  many  years  by  Mr  Sadler,  Norton  Mains,  near 
Edinburgh,  with  most  complete  success.  It  is  this : — "  Let  the  animal  be  held 
finnly  by  the  head,  and  take  a  beard  or  awn  of  barley  and  draw  it  slowly  over 
the  chaff,  and  the  rough  edge  of  the  awn  will  cause  the  chaff  instantly  to  ad- 
here to  it,  and  thus  easily  remove  it."  This,  I  have  no  doubt,  is  an  effica- 
cious plan  when  the  chaff  can  be  seen ;  but,  as  it  cannot  be  observed  in  the 
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eye  on  all  occasions,  another  mode,  such  as  the  one  referred  to  above,  seems  in- 
dispensable— ^Besides  lice,  cattle  are  not  unfrequently  troubled,  towards  the  lat- 
ter end  of  the  feeding  season,  with  what  are  named  warbles  or  wommals^  that 
is,  small  swelled  protuberances  along  the  chine,  caused  by  the  larrse  of  the  CEstrtu 
boviSf  or  cattle-bot.  F^.  449,  a,  gives  a  representation  of  the  fly  which  origi- 
nates these  larv89.  This  is  the  female,  which  has  the  abdomen  attenuated  behind, 
and  terminating  in  a  black  coloured  style,  composed  of  cylinders  which  slide  into 
each  other  like  the  tubes  of  a  telescope,  as  seen  at  6,  but  greatly  magnified.  It  is 
not  well  ascertained  whether  the  fly  merely  lays  her  eggs  on  the  hair  or  skin,  and 
the  larva,  when  disclosed,  is  left  to  force  its  own  way  beneath  it,  or  a  perforation 
is  made  by  the  fly  and  the  egg  deposited  with  it.  That  the  latter  is  the  case  seems 
most  probable,  as  the  ovipositor  6  seems  constructed  for  the  express  purpose.  Cattle 
feel  ffrent  pain,  and  become  almost  furious,  when  attacked  by  this  fly.  The  larviB 
e  are  of  an  oblong  shape ;  the  body  divided  into  11  segments  by  transverse  bands, 
which  again  are  crossed  at  the  sides  by  longitudinal  Unes,  and  on  each  side  of  all 
the  segments  there  is  a  distinct  spiracle  or  breathing-hole.  The  young  larva  is 
found  to  occupy  a  small  cyst  or  cell  within  the  substance  of  the  skin,  which  gra- 
dually enlarges  with  its  growth ;  while  the  pus  whidi  is  abundantly  secreted  by 


Tig.  449. 
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the  irritation,  serves  for  its  subsistence.'*  The  tumour  is  never  entirely  closed 
around  it,**  says  Mr  Duncan,  *'  there  being  always  a  small  aperture  on  the  upper 
side.  On  attaining  its  full  growth,  the  larva  makes  its  exit  by  the  aperture  just 
mentioned,  and  the  wound  speedily  closes  up  and  is  healed ;  but  the  hide  never 
recovers  its  original  strength,  as  afterwards  appears  when  it  comes  under  the  ope- 
rations of  the  tanner.  It  is  remarked  by  Reamur  as  a  singular  circumstance,  that 
the  larva  commonly  issues  from  the  tumour,  to  assume  the  pupa  state,  at  a  very 
eariy  hour  in  the  morning,  and  thereby  avoids  many  of  the  dangers  to  which  it 
would  be  otherwise  exposed.  The  warbles  are  so  conspicuous  on  cattle,  that  if 
searched  for  scarcely  any  could  be  overlooked,  and  they  may  be  killed  with  the 
utmost  ease  by  simple  pressure  of  the  finger  and  thumb,  or  by  pouring  some  cor- 
rosive liquid  into  the  aperture  of  the  tumour.  They  are  seldom  so  numerous 
but  that  a  short  time  would  suffice  to  inspect  a  whole  herd,  and  if  this  were 
done  simultaneously  at  different  places,  a  whole  district  might  in  a  short  time 
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be  nearly  or  altogether  freed  from  this  pest "  *  A  very  tormenting  insect  to  cattle 

on  the  Highland  moors,  though  it  is 
'''s*  ^^'  scarce  in  the  lowlands  of  Scotland,  and 

&r  from  being  rare  in  England,  is  the 

Cattle  cleg,  Tcibanut  botdnua.   It  is  about 

one  inch  in  length,  being  the  most  bulky 

of  our  natiTe  Diptera.     When  the  pro- 

^a^Mij»>Q«^i^    Hrm  bosois  is  fixed  in  the  skin,  and  employed 

^SimmJ^^S^  ^^^  ^  pumping  the  blood,  the  insect  can  in 

h  «  general  be  easily  got  at,  and  killed  with 

a  stroke  of  the  band.     The  instrument 

LilTA  AMD  PUPA  or  THE  CATTX.K  OIXO —  -  i  •   i       . i  !_•         •  •  J  J     -i 

TAMAMvu  lovnruf.  ^7  ^^^^  *^®  skm  IS  pierced,  and  the 

blood  extracted,  is  of  curious  and  com- 
pBcsted  structure.  The  larra  a,  fig.  450,  is  long  and  cylindrical,  narrowing  at 
the  head  into  an  elongated  cone.  The  body  is  divided  into  12  rings,  the  anal 
one  being  very  minute,  and  resembling  a  spiracle ;  colour  dirty  white,  the  head 
brown  and  shining.  The  pupa  b  is  nearly  cylindrical,  of  a  greyish  brown  colour, 
the  segments  frii^ged  on  the  posterior  margins  with  grey  hairs.  The  anal  seg- 
ment is  small,  and  armed  with  6  sharp  scaly  points  c,  which  seem  to  enable  the 
pnpa  to  push  its  head  above  the  surface  of  the  8oil.t 

(2606.)  The  teats  and  udder  of  cows  are  at  times  subject  to  certain  com- 
pUints  in  summer ;  and  these  are  chapped  teats^  sore  teats,  warty  teats^  and 
ww-pox.  Chapped  teats  consist  of  cracks  occurring  across  the  teats,  which, 
when  drawn  downwards,  the  cracks  are  forcibly  opened,  and,  of  course,  inflict 
pain  on  the  animal ;  and  tho  cows  then  become  troublesome  to  milk.  The 
easiest  mode  of  milking  them  while  under  this  complaint,  is  that  described  by 
nierling  in  (2094.),  while  stripping  aggravates  the  complaint.  I  do  not  know 
tke  certain  cause  of  this  complaint,  but  suppose  it  to  arise  from  leaving  the 
teats  in  a  wet  state  after  milking ;  and  perhaps  cows  lying  upon  wet  ground 
Daj  have  the  same  effect.  Sore  teats  are,  when  blotches  of  skin  come  off  the 
teats,  and  their  fleshy  substance  becomes  sores  by  exposure  to  the  air.  This 
oomplaint  may  arise  from  the  milker  who  strips  seizing  a  particular  part  of  the 
teat  too  hard,  where  an  inflammation  being  set  up,  terminates  in  a  sloughing  of 
the  skin,  and  consequent  exposure  of  the  fleshy  substance  to  the  air.  Warty 
teats,  I  conceive,  may  originate  in  the  skin  of  the  teats  being  ruffled  by  too 
auidi  force  in  stripping,  or  by  too  long  a  nail  upon  tho  thumbs ;  and  the  warts 
produced  in  consequence  may  be  exuberances  of  the  skin  in  covering  the  in- 
J^  parts.  I  am  not  sure  that  these  conjectures,  for  they  are  nothing  more, 
*iU  explain  the  causes  of  these  complaints,  but  I  believe  when  care  is  used  not 
te  abrade  the  skin  or  pinch  the  substance  of  the  teat,  but  to  keep  it  clean  and 
^,  these  complaints  seldom  or  never  occur.  As  to  the  cow-pox,  it  is  a  consti- 
^itiooal  disease,  and  cannot  be  either  induced  or  retarded.  The  pock  makes 
its  appearance  both  on  the  udder  and  the  teats  of  the  cow ;  and  as  milking  must 
k  performed  frequently  by  all  the  teats,  the  operation  feels  very  painful  to 
*•  eow,  and  she,  of  course,  becomes  very  troublesome  to  milk.  Very  soon  the 
P^atnles  are  rubbed  off  by  the  operation,  and  their  sites  become  skinless  sores. 

*  Qiartnly  JounuU  of  Agricaltare,  toI.  x.  p.  544. 

^  Tlie  Britisfa  species  of  the  Horse-flies,  Tabanh  are  described  at  length  in  the  Magazine  of 
'^^^  tad  Botany,  vol  i.  p.  369. 
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Nothing  but  the  utmost  gentleness  will  pre?ent  the  cow  becoming  distracted 
under  the  torture.  After  having  run  its  course,  the  disease  declines,  the  sores 
become  less  acute,  and  heal  up  by  degrees.  The  disease  fortunately  is  not  of 
frequent  occurrence ;  I  have  only  seen  it  once  in  the  course  of  a  fifteen  years* 
experience,  and  it  affected  all  the  cows  I  had  at  one  time — 9  in  number.  I 
acquainted  several  of  my  medical  friends  of  the  existence  of  the  disease,  ima- 
gining that  they  would  have  been  glad  of  so  favourable  an  opportunity  of  obtain- 
ing fresh  vaccinating  matter,  but  they  treated  the  offer  with  indifference.  Th^e 
was  an  ointment  I  found  very  efficacious  in  affording  relief  to  the  cows  when 
afflicted  with  the  cow-pox,  sore  teats,  or  hacked  teats.  It  consisted  of  fresh 
butter  melted  and  burnt  in  a  frying-pan,  and  mixed  with  half  its  quantity  of 
tar.  While  hot  it  was  poured  into  a  gallipot,  and  applied  cold  to  the  affeoted 
parts.  The  tar  had  the  effect  of  keeping  off  the  flies,  while  the  burnt  butter 
never  became  dry.  The  ointment  was  washed  off  with  warm  water  before  milk- 
ing commenced,  and  the  udder  and  teats  dried  with  a  soft  linen  cloth ;  they 
were  again  bathed  with  warm  water  after  milking,  again  dried  with  the  soft  linen 
cloth,  and  the  ointment  again  applied.  Calves,  after  being  weaned,  are  subject, 
towards  the  end  of  summer,  to  a  disease  commonly  called  the  joint-fellon,  which, 
when  oxen  take  it  upon  the  loins,  is  named  the  chine-fellon.  It  is  nothing  else 
than  acute  rheumatism,  ending  in  a  resolution  to  low  fever,  and  so  severe  is  it 
at  times  upon  calves,  that  they  cannot  bear  to  be  moved  when  lying  stretched 
out  all  their  length  upon  the  ground.  Had  cattle  sheds  to  retire  to  whenever  a 
cold  dash  of  rain  came  in  the  evening  of  a  cold  day,  even  in  summer,  this  dis- 
ease would  perhaps  never  occur.  Its  treatment  is  removal  to  the  courts  and  sheds 
of  the  steading  amongst  straw,  bleeding,  moderate  purging,  with  fomentation, 
and  embrocations  of  liquid  blister,  forcibly  and  long  rubbed  in,  of  the  swelled 
joints.  Another  effect  of  the  same  febrile  affection  on  calves  in  autumn  is  the 
quarter  ill  or  evil,  "  Its  characteristic  symptoms  are  general  disturbance  of 
the  circulation,  and  feeble,  rapid  pulse,  weakness,  prostration  of  strength,  de- 
termination of  blood  to  particular,  but  in  different  instances  and  epidemics,  very 
different,  parts,  producing  pain,  and  manifesting  a  tendency  to  inflammation,  but 
of  a  degenerate  kind,  so  that  the  very  texture  of  the  tissue  becomes  disorganized. 
The  progress  of  the  disease  is  often  rapid,  and  the  result  very  fatal.  In  some 
cases  the  lungs  or  heart  are  attacked,  in  others  the  liver,  bowels,  or  even  some 
external  part  of  the  body.**  Its  immediate  cause  is  plethora,  or  fulness  of  blood 
in  the  system,  which  showsjits  effects  in  this  manner : — **  When  the  supply  of 
food  is  greater  than  the  exigencies  of  the  system  requires,**  as  Professor  Dick 
observes,  ^'  an  animal  usually  becomes  fat,  but  still  may  be  tolerably  healthy. 
When,  however,  a  sudden  change  is  made  from  poor  to  rich  feeding,  not  fatness 
but  plethora  may  be  the  consequence  ;  more  blood  is  formed  than  the  system 
can  easily  dispose  of,  and  it  becomes  oppressed.  The  effect  is  often  witnessed  in 
cattle  and  sheep,  which,  after  indulging  for  a  time  in  luxuriant  pasture,  take  what 
is  called  a  shot  of  blood.  All  at  once  they  become  very  ill ;  some  part  of  the 
body  swells,  becomes  puffy,  as  if  containing  air,  and  in  2  or  3  hours  the  animal 
is  dead,  from  the  quarter  evil  already  described.  Upon  dissection  a  large  quan- 
tity of  black  and  decomposed  blood  is  found  in  the  cellular  membrane,  which 
during  life  was  distended.*'*  This  disease  is  of  frequent  occurrence  on  farms 
where  flue  stock  are  bred,  and  from  the  above  description  of  its  nature,  there 

•  Dick's  Manual  of  Veterinary  Science,  p.  11  and  88. 
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is  no  wonder  that  the  beet  calves  first  fall  victims  to  it.  As  its  name  implies, 
the  disease  attacks  the  hind-quarter,  and  its  effects  are  as  sudden  as  described. 
Sioee  its  cause  is  known,  calves  should  not  be  put  at  once  on  strong  rank  foggage 
from  a  comparatively  bare  pasture,  nor,  for  the  same  reason,  should  calves  in 
low  condition  be  put  on  rank  foggage  ;  the  transition,  both  as  regards  the  pas- 
ture and  the  state  of  the  calves,  should  be  gradual.  As  a  preventative,  some  far- 
mers introduce  a  seton  into  the  dewlap  of  all  their  calves  before  putting  them  on 
foggage  in  autumn.  The  use  of  the  seton  is  to  produce  counter-irritation.  The 
seton  consists  of  a  piece  of  tape  or  soft  cord  passed  under  a  portion  of  the  skin 
bj  a  seton-needle  ;  the  ends  may  be  tied  together,  and  the  cord  may  be  moved 
ererj  other  day  from  side  to  side,  being  previously  lubricated  with  oil  of  tur- 
pentine or  blister-plaster,  and  in  this  way  the  amount  of  irritation  may  be  regu- 
lated. As  to  the  cure,  I  believe  every  one  is  unavailing  after  the  disease  has 
been  observed  to  exist ;  but  as  a  remedial  measure  applied  by  anticipation,  large 
blood-letting  with  purging  of  repeated  doses  will  reduce  the  plethoric  tendency 
of  the  animal  system.  Perhaps  a  cribful  of  hay,  with  some  salt,  placed  in  a 
foggage  field,  would  not  be  a  bad  alternative  for  calves  to  resort  to  at  times,  in 
order  to  modify  the  effects  of  the  succulence  of  rank  aftermath. 


64.  OF  MARSS  FOALING,  OF  STALLIONS,  AND  OF  HORSES  AT  GRASS. 

**  Tet  when  from  plough  or  lumbering  cart  set  fre«. 
They  taste  awhile  the  sweets  of  liberty :    . 
E'en  sober  Dobbin  lifts  his  clumsy  heel 
And  kicks,  disdainfiil  of  the  dirty  wheel.** 

Bloompield. 

(2607.)  Whenever  field-labour  commences  in  spring,  whether  with 
bean  or  oat-seed,  draught-horses  are  indulged  with  hay  instead  of  straw, 
and  their  allowance  of  corn  is  increased.  The  hay  is  supplied  to  them 
It  wiU,  and  a  strong  work-horse  is  supposed  to  eat  about  1^  stone,  or 
33  lb.  a-day,  and  some  will  eat  even  more.  The  oats  are  increased  to 
3  feeds  a-day,  which,  at  40  lb.  the  bushel,  will  weigh  7^  lb.,  but  if  the 
measure  is  heaped,  which  some  farmers  allow  to  be  done  with  horse-corn, 
the  feeds  will  weigh  8  lb.  The  quantities  of  hay  and  com  here  specified 
are  supposed  to  be  given  in  their  ordinary  state,  but  when  given  in  a 
cooked  state,  I  have  already  described  their  treatment  in  (1574.)  to 
(1576.)  inclusive. 

(2608.)  The  hay -stack  is  seldom  broken  upon  until  the  horses  get  hay 
iii  spring.  Its  site  in  the  stack-yard  is  marked  by  n  in  Plate  IV.,  fig.  4, 
of  the  steading,  and  the  hay-house  is  contiguous  to  it  at  H,  the  apart- 
n^ent  which  also  contains  the  com-chest  y,  and  the  whole  adjoins  the 
^ork-horse  stable  0.     When  the  hay  is  to  be  used,  as  much  of  the  stack 
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is  brought  in  as  will  fill  the  hay-house,  and  thence  distributed  to  tlie 
horses.  Eyery  portion  cut  off  the  length  of  the  stack  should  be  4  or  5  feet, 
and  they  are  cut  off  with  a  kay-kn^e^  fig.  451,  which  represents  the 
usual  form  of  that  instrument.    It  will  be  observed  in 
the  figure,  that  the  line  of  the  back  of  the  blade  is  not  ^*  ^   ' 

so  much  as  at  right  angles  to  the  handle,  a  position 
which  gives  the  cutting  edge  of  the  knife  an  inclina- 
tion to  the  line  of  section,  which,  when  the  knife  is 
used  alternately  up  and  down  in  a  perpendicular  mo- 
tion vrith  both  hands,  causes  it  to  cut  a  longer  space 
than  the  breadth  of  the  blade.  The  person  who  uses 
the  knife,  usually  the  steward,  while  it  is  the  field- 
workers  who  carry  the  hay  and  fill  the  hay-house,  sets 
himself  on  his  knees  upon  the  part  he  is  cutting  off, 
with  his  face  to  the  body  of  the  stack.  This  form  of 
knife  requires  considerable  strength  in  its  use,  and  unless  the  edge  is 
kept  remarkably  keen  with  a  whet-stone,  and  the  hay  is  firm,  it  does 
not  make  good  work.  The  hay-knife  I  prefer  is  of  the  form  of  the  dung- 
spade  in  fig.  364,  which,  being  used  when  standing,  can  be  vrielded  vrith 
more  force,  and  make  a  deeper  cut ;  and  it  cuts  equally  well  in  both 
directions,  whereas  the  common  knife  cuts  only  in  one  direction — ^to  the 
right. 

(2609.)  There  is  considerable  waste  of  hay  as  it  is  commonly  used  in  hay- 
racks I,  fig.  7.  The  ploughmen  stuff  the  rack  not  only  full,  but  squeeze 
the  hay  firm,  from  a  mistaken  notion  that  they  cannot  give  too  much  at  a 
time  to  their  horses ;  but  when  horses  find  it  in  this  compressed  state,  and 
are  unable  to  select  the  morsels  they  want,  they  toss  out  a  considerable 
quantity  amongst  the  litter,  with  which,  after  being  trampled  upon,  and 
refused  to  be  eaten,  it  is  thrown  into  the  dimg-yard.  True,  the  cattle 
there  will  eat  it,  and  prefer  it  much  to  straw,  because  of  its  being  hay 
and  having  a  saline  taste,  so  that  it  cannot  be  said  to  be  entirely  lost, 
yet  the  object  of  supplying  the  horses  only  upon  hay  is  frustrated.  If 
it  is  desired  to  give  hay  to  cattle  also,  it  should  be  given  them  in  a 
direct  manner.  To  avoid  waste,  therefore,  small  quantities  should  be 
put  into  the  racks  at  a  time,  and  these  firequently ;  but  the  best  way  to 
prevent  waste  is  to  chop  the  hay  and  bruise  the  com,  and  the  mixture 
will  also  go  a  greater  length  in  feeding  the  horses.  Young  horses  should 
also  receive  hay  after  the  stack  has  been  broken  up,  straw  becoming 
too  hard  and  dry  after  March  ;  and  hay,  besides,  serves  to  improve  their 
condition,  and  prepare  them  for  grass.  They  should  also  get  a  little 
com  everyday,  imtil  grass  time,  as  nothing  tends  so  much  to  enlarge  and 
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strengthen  the  bone,  and  confirm  the  spirit  of  young  horses  as  com.  So 
much  am  I  con^ced  of  the  truth  of  such  a  result,  that  I  entirely  agree 
with  the  observation  of  the  late  celebrated  Nimrod  (Mr  Apperley),  that 
the  belly  of  the  young  horse  should  be  the  measure  of  his  com.  It  is 
to  the  niggardly  disposition,  in  regard  to  com,  which  farmers  evince  to- 
wards their  young  horses,  that  is  to  be  ascribed  the  number  of  weak 
horses  that  are  met  with  on  forms ;  for  the  greatest  abundance  of  com 
administered  to  the  adult  state,  will  never  compensate  finr  its  want 
when  the  animal  was  in  the  state  of  adolescence. 

(2610.)  May  is  the  particular  month  in  which  draught-mares  usually 
drop  their  foals.  They  continue  to  work  until  the  immediate  symptoms 
of  foaling  are  observed.  These  are  great  loosening  of  the  ligatures  on 
each  side  of  the  root  of  the  tail,  and  the  appearance  of  a  waxy-like  mat- 
ter projecting  from  the  point  of  the  teats.  As  it  is  impossible  to  predict 
I  mare's  foaling  within  a  few  hours,  it  is  proper  to  put  her  into  a  loose- 
house  or  box  by  herself,  and  to  watch  her  every  night.  Too  many  farmers 
contemn  such  precautions,  and  allow  their  mares  to  foal  in  their  stall  in 
flie  stable,  to  the  risk  of  having  both  them  and  their  foals  kicked  by  the 
other  horses.  That  watching  is  necessary  at  night,  even  in  a  loose- 
house,  is  evinced  by  a  fietct  mentioned  to  me  by  the  late  Mr  Airth,  Mains 
of  Don,  Forfarshire,  of  a  mare  of  his  which,  having  been  neglected  to  be 
watched  at  night,  or  even  removed  from  the  stable,  was  found  in  the 
morning  lying  on  the  floor  with  her  womb  protruded,  and  the  foal 
smothered  in  it.  The  mare  shortly  after  died  in  great  agony.  It  is  a 
remarkable  fact,  that  fow  people  have  observed  mares  to  foal,  even  though 
witching  for  the  purpose,  for  somehow  they  contrive  to  foal  when  left 
by  themselves  for  even  a  few  moments.  I  have  endeavoured  for  suc- 
cessive years  to  witness  the  foaling  both  of  blood  and  draught  mares, 
and  was  always  disappointed.  A  mare  v/ill  eat  with  heartiness  until  the 
pains  of  labour  seize  her,  when  she  suddenly  lies  down,  foals  easily, 
qaiddy,  forcibly,  requiring  no  assistance,  and  starts  to  her  feet  almost 
immediately  after  parturition,  takes  up  with,  though  licks  but  little  at, 
her  foal,  and  soon  begins  to  eat  again.  The  foal  is  not  long  of  gaining 
its  feet  afiw  a  few  staggering  attempts  on  its  long  legs,  but  some  time 
dapses  before  it  can  steady  itself,  so  as  to  lay  hold  of  the  teat.  It  should 
be  assisted  in  this  its  first  attempt,  in  order  to  get  filled  with  milk,  after 
whidi  it  may  lie  and  sleep  amongst  straw  until  it  becomes  dry.  The 
placenta  soon  drops  from  the  mare,  and  should  be  immediately  removed. 
The  thin  pellicle  which  covers  the  foal,  is,  when  dried,  very  like  the  finest 
gni-ekin  used  by  gold-beaters,  and  it  forms  a  very  good  protection  firom 
the  air  when  applied  as  a  plaster  over  the  surface  of  a  green  wound. 
The  mare  should  have  a  drink  of  lukewarm  water  and  oatmeal,  and  a  few 
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handfuls  of  com,  after  parturition,  and,  on  partaking  of  which,  she  may 
be  left  with  the  foal.  For  the  sake  of  increasing  her  milk,  she  should 
be  put  to  grass  immediately  after  foaling,  if  she  is  not  on  grass,  and  should 
remain  there  without  being  put  to  work  for  a  month ;  by  which  time  she 
will  have  recovered  her  tone  of  body  sufiBciently  to  bear  again  the  fatigue 
of  labour.  The  sort  of  work  for  a  mare  having  a  foal,  should  be  of  a 
nature  to  interfere  but  slightly  with  the  more  important  operations  of  the 
farm  ;  because  having  to  suckle  the  foal  every  half  yoking,  she  should 
be  employed  singly,  such  as  at  sowing  and  scuffling  turnips,  scu£9ing 
potatoes,  and  leading  grass  or  other  forage.  When  the  mare  is  again 
made  to  work,  the  foal  should  be  left  by  itself  to  rest  in  a  well-littered 
apartment  of  the  steading  until  it  become  accustomed  to  be  alone,  rath^ 
than  in  a  court  or  hammel,  out  of  which  it  may  attempt  to  escape  and 
injure  itself.  Should  there  be  two  mares  with  foals,  both  should  be 
worked  together;  the  treatment  of  both  being  alike,  little  inconvei^ 
nience  will  arise  to  work,  from  being  taken  to  their  foals  out  of  yoke  to- 
gether (1562.).  A  stout  mare  will  be  able  to  perform  her  own  share  of 
summer  work,  and  bring  up  a  foal  at  the  same  time ;  but][shouId  she  be 
in  a  weakly  state,  which  she  will  be  when  becoming  old,  or  is  over-^ 
worked,  she  should  be  put  either  to  very  gentle  work,  or  to  work  only 
in  half  yokings,  or  one  yoking  a-day,  or  be  idle  altogether  and  constantly 
with  her  foal.  She  should  not  be  neglected  of  com,  however,  though 
idle  at  grass  with  her  foal.  It  is  seldom  that  any  illness  attacks  a  draughts 
mare  while  bringing  up  a  foal,  and  it  is  as  seldom  that  any  thing  is  the 
matter  with  a  foal.  I  had  one  work-foal,  however,  which,  though  safely 
and  easily  foaled,  and  seemed  lively  enough,  could  never  stand  upon  its 
feet,  or  lay  hold  of  a  teat,  and  it  died  in  the  course  of  the  day  after  it 
was  foaled,  though  fed  on  cows'  milk.  A  mare  when  thus  deprived  of 
her  foal,  should  be  occasionally  milked,  and  kept  on  dry  food  for  a  few 
days,  until  the  tendency  of  the  milk  to  secrete  subsides.  The  mare 
will  be  ready  to  receive  the  horse  in  3  weeks  or  a  month  at  farthest  after 
parturition,  and  the  first  symptom  of  heat  is  frequent  twitching  of  the 
vulva,  and  emission  of  a  clear  fluid.  When  a  mare  is  touched  in  this 
state,  she  immediately  presses  towards  the  object  that  touches  her. 

(2611.)  In  presenting  a  mare  to  the  stallion,  caution  should  be  used 
to  prevent  her  striking  him  with  her  heels  when  she  refuses  his  atten- 
tions ;  and  this  consists  simply  in  holding  her  by  the  head  with  a  bridle 
across  the  outside  of  the  stable  door,  while  the  stallion  is  kept  within, 
and  allowed  to  snuff  and  pinch  her  flank.  If  she  takes  the  teasing  kind- 
ly, presses  closer  towards  him,  twitches  the  vulva,  and  emits,  she  is  in 
proper  heat,  but  if  she  squeal  and  kick  whenever  he  touches  her,  she 
is  in  an  unfit  state  for  him  ;  but  the  tickling  of  the  horse  for  a  time  not 
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onfreqaently  confirms  the  season  of  the  mare  when  it  at  first  evinces  a 
doubtftd  issae.  If  in  season,  she  should  be  taken  to  an  open  piece  of 
lerel  ground,  and  held  by  the  head  as  long  as  the  horse  covers  her,  and 
the  time  occupied  by  a  stallion  in  covering  is  much  longer  than  by  the 
bull  or  tup,  which  is  instantaneous.  A  horse  which  is  safe  to  use  re- 
quires no  encouragement  from  his  leader,  but  many  need  some  assistance 
from  him.  Making  a  mare  stand  to  the  horse  by  a  twitch  on  her  nose  is 
an  unnecessary  act  of  cruelty ;  for  if  she  will  not  voluntarily  receive  him, 
she  will  not  become  impregnated  by  any/ore^  that  can  be  used  against 
her.  One  cover  is  quite  sufficient  at  a  time.  In  about  3  weeks  it  will 
be  seen  whether  the  mare  has  held  to  the  horse  ;  and  should  she  again 
exhibit  symptoms  of  season,  simple  and  safe  expedients  may  be  used 
to  secure  her  holding,  such  as  throwing  a  bucket  of  cold  water  upon  her 
nunp  the  moment  the  horse  leaves  her,  or  drawing  blood  from  her 
neck  vein  while  the  horse  is  covering,  or,  what  is  better  than  all,  un- 
less the  season  is  going  rapidly  off  her,  retaining  the  horse  all  night  and 
offering  her  a  fresh  cover  in  the  morning,  or,  to  adopt  a  different  plan 
altogether,  covering  her  with  another  horse,  or  another  kind  of  horse — 
one  or  other  of  which  expedients  generally  secures  the  holding,  unless  the 
mare  is  past  bearing,  which  casualty  befalls  mares  at  very  different  ages. 
I  was  told  by  a  man  who  led  stallions  for  many  years,  that  the  expression 
of  a  sigh,  from  both  horse  and  mare,  immediately  after  an  embrace,  is 
an  infallible  sign  of  the  mare  proving  in  foal.  The  circumstances 
which  militate  against  a  mare's  holding  in  foal  is  too  high  and  too 
low  condition.  Whenever  a  mare  is  seen  to  eject  semen  as  soon  as 
the  horse  has  left  her,  she  will  certainly  not  hold.  Sometimes  the  fault 
is  as  much  that  of  the  horse  as  the  mare,  for  when  subjected  to  much 
trareDing,  and  is,  moreover,  not  a  good  traveller,  and  has  undertaken  more 
service  than  he  can  easily  overtake,  he  is  often  so  much  fatigued  when 
brought  to  a  mare,  especially  towards  evening,  as  to  be  quite  unfit  for 
effective  service.  When  a  horse  is  observed  to  be  in  a  state  of  lassitude, 
tile  best  policy  for  the  farmer  is  to  give  the  horse  and  his  leader  a  night's 
quarters,  and  let  him  cover  the  mare  in  the  morning  when  he  is  compara- 
tively fresh.  Many  farmers  grudge  maintaining  a  horse  and  man  all 
night,  but  much  better  incur  that  small  expense  than  run  the  risk  of  a 
mare  proving  barren.  When  a  mare  has  been  covered  3  separate  pe- 
riods without  success,  it  is  needless  to  persevere  with  her,  as  the  foal 
will  come  too  late  next  season,  and  a  Lite  foal  is  as  objectionable  stock 
to  bring  up  as  a  late  calf. 

(2612.)  No  farmer  rears  a  stallion  for  the  use  of  his  own  mares  only, 
the  cost  of  maintaining  one  for  the  purpose  would  soon  exceed  the  pro- 
fit   The  usual  practice  of  the  owner  of  a  stallion  is,  to  travel  him 
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within  a  certain  extent  of  country  for  the  season,  which  commences  at 
the  beginning  of  April  and  terminates  at  the  end  of  Jmie.  He  com- 
monly enters  his  horse  in  competition  at  a  local  agricultural  show,  where 
if  it  happen  to  obtain  a  prize,  a  district  is  allotted  him.  Besides  the  value 
of  the  premium,  and  gaining  a  district,  the  prize  obtains  for  the  horse 
a  good  name  and  a  profitable  season,  for  most  farmers  are  desirous  to 
employ  a  prize-horse.  The  number  of  mares  limited  to  a  horse  which 
obtains  a  prize  is  commonly  60,  at  1  guinea  a  mare,  but  the  number  is 
seldom  adhered  to,  because  many  of  the  farmers,  instead  of  paying  the 
guinea,  make  a  bargain,  offering  less  money,  or  only  agreeing  to  pay  even 
the  lesser  sum,  should  the  mare  prove  in  foal ;  and  to  secure  a  good  sea- 
son, the  leader  of  the  horse  agrees  to  the  terms,  and  makes  up  the  gross 
sum  he  considered  by  the  rules  of  competition  he  was  entitled  to,  by 
either  taking  more  mares  than  the  stipulated  number,  or  by  travelling 
beyond  the  district,  or  by  doing  both ;  and  who  can  blame  him  in  the 
circumstances  1  In  this,  as  in  many  similar  matters,  farmers  are  very 
shortsighted,  for  in  thus  attempting  to  save  a  few  shillings  they  run  the 
risk  of  losing  a  foal,  by  compelling  the  horse  to  be  overworked.  The 
horses  which  fail  of  obtaining  a  prize  take  up  districts  for  themselves, 
and  receive  any  amount  of  fee  they  can  bargain  for ;  and  these  extra 
horses  usually  prove  the  means  by  which  farmers  beat  down  the  fee  of  the 
prize-horse.  In  these  various  ways  the  country  generally  is  supplied 
with  the  service  of  stallions.  Sometimes  a  man  purchases  a  stallion  from 
the  breeder  and  travels  him  on  his  own  account,  and  if  he  occupies  a 
small  farm  on  which  he  can  support  the  horse  out  of  season,  he  may 
derive  a  handsome  profit  from  the  horse  every  year.  Of  course,  such  a 
man's  interest  is  to  purchase  a  first-rate  horse,  and,  when  trammelled 
with  the  conditions  of  a  premium,  to  exact  moderate  fees. 

(2613.)  With  regard  to  the  treatment  of  a  stallion  on  a  farm,  he  should 
be  placed  under  the  care  of  a  man  who  will  work  him  when  at  home, 
and  lead  him  for  service  when  from  home.  While  the  stallion  is  young, 
say  1  year  old,  he  should  be  bridled  in  spring  and  taught  to  handle  and 
lead,  and  in  summer  get  a  run  on  good  grass,  in  company  with  colts. 
The  next  winter  he  should  have  a  loose-box  to  himself,  such  as  m,  in  the 
work-horse  stable  O,  fig.  4,  Plate  IV.,  or  a  loose-house,  and  supported 
on  the  best  food,  prepared  for  him  according  to  the  directions  given 
in  (1574.)  to  (1576.)  inclusive.  Next  spring  he  should  be  regularly 
broke  in  by  an  experienced  horse-breaker,  and  taught  to  work  as  de- 
scribed in  section  58,  page  691  of  this  volume.  His  work,  however, 
should  never  exceed  his  ability,  in  case  his  shape  should  be  injured ;  but 
a  little  work,  even  at  so  early  an  age,  encourages  the  growth  of  bone  and 
muscle,  and  renders  the  horse  more  easily  handled  and  commanded.    In 
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spring,  when  in  hands,  he  may  be  exhibited  at  a  show  as  an  entire  colt, 
to  help  to  make  him  known,  if  his  figure  is  good ;  if  not,  he  had  better 
be  castrated  at  once.  A  good  nm  at  grass,  for  a  couple  of  months,  aft^ 
thb  discipline,  in  a  securely  fenced  field,  in  company  with  colts,  is  of 
great  service ;  and  if  the  fence  is  not  trustworthy,  he  might  be  sup- 
plied with  cut  grass  in  one  of  the  hammels  or  courts.  If  thus  confined, 
every  thing  loose  should  be  removed  from  the  court  or  hammel,  that  he 
may  not  blemish  his  legs  upon  them.  In  the  following  winter  he  should 
be  supported  on  the  best  food,  in  a  loose-box ;  and  towards  spring  should 
be  well  kept,  and  groomed,  and  clothed,  in  order  to  keep  him  clean  from 
dnst,  and  should  be  regularly  exercised,  to  put  him  in  high  order  and 
ecmdition  by  April,  in  time  to  be  exhibited  for  a  prize.  When  young, 
not  exceeding  3  years,  he  may  appear  leggy,  and  want  middle  in  com- 
pviflon  with  older  horses,  and  may  therefore  be  defeated  in  competi- 
tioQ;  but  if  he  have  good  shapes  and  promising  points,  he  may,  never- 
theless, get  a  few  nuu'es  to  serve ;  and  should  he  obtain  a  district  by  a 
premium,  the  number  of  mares  allotted  to  him  should  be  very  limited. 
Many  a  feurmer  objects  to  a  3-year-old  stallion  serving  at  all ;  and,  in 
ofdinary  circumstances,  I  dare  say  it  is  better  to  refrain  from  service, 
and  then  next  year,  when  a  4-year-oId,  he  will  be  in  great  vigour,  and 
poness  plenty  of  substance.  Such  matters  must  be  regulated  by  the 
state  of  the  horse.  When  a  stallion  undertakes  to  travel  a  district  he 
flhoold  be  provided  with  a  sheet  and  roller,  with  a  light  wallet  strapped 
across  his  back  containing  com  and  beans,  a  few  cleansing  instruments, 
nch  as  carry-comb  and  brush,  water-brush,  foot-pick,  and  mane-comb. 
Besides  a  bridle  with  curb-bar,  to  keep  him  in  check,  he  should  be  pro- 
Tided  with  a  stall-collar  and  water-chain,  to  fasten  him  at  night  in  a 
stall  when  a  luose-box  cannot  be  had.  His  shoes  should  be  light,  and  to 
be  durable,  they  should  be  steeled  in^the  fore-bits  and  heels,  the  former 
being  only  a  thickening,  and  the  latter  a  little  turning  up  of  the  shoes. 
The  shoes  usually  worn  by  stallions  are  very  clumsy,  and,  in  case  of  ex- 
cited action  in  the  horse,  are  apt  to  cause  him  tramp  himself.  It  is  per- 
bapi  too  much  fatigue  for  a  man  to  walk  with  a  stallion  in  all  his  journeys 
dnring  a  season,  and  the  only  remedy  for  the  inconvenience  is  to  give 
Uma  pony  gelding  to  ride  upon ;  but  should  possession  of  a  pony  induce 
bim  at  any  time  to  trot  the  stallion  along  the  hard  road,  to  make  up  for 
fime  spent  in  his  own  indulgence,  or  to  overwalk  him  in  too  long  jour- 
Beys,  it  would  be  much  better  to  cause  the  man  to  walk  who  would  so  far 
forget  his  duty ;  and,  at  the  same  time,  to  forbid  him,  with  strict  in« 
jonctioDS,  to  mount  the  horse's  back.  If  the  leader  has  a  proper  idea  of 
Ui  woric,  he  will  divide  the  district  so  as  to  go  over  it  all  in  regular  order 
in  the  time  a  mare  would  come  again  into  heat  should  she  prove  not  in 
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foal.  He  should  keep  a  book  and  enter  the  services  of  the  horse  day 
by  day,  not  merely  as  a  memorandum,  but  as  a  detailed  document,  by 
which  to  make  up  his  accounts  correctly,  and  in  case  of  dispute  arising 
from  alleged  negligence  of  service,  to  prove  the  regularity  of  his  attend- 
ance. I  have  witnessed  disagreeable  disputes  arise  from  the  leader  ne- 
glecting to  keep  an  account  of  the  services  of  the  horse.  It  is  custom- 
ary, when  the  farmer  affords  a  night's  quarters,  to  do  so  gratuitously,  and 
even  supply  the  com ;  but  unless  otherwise  arranged,  the  understanding 
is,  that  the  man  supplies  the  com  and  beans  from  his  own  store.  A 
stallion  in  his  travels  requires  at  least  5  feeds  or  1  stone  of  com  a- 
day,  with  a  proportionate  quantity  of  beans,  at  5  separate  times.  He 
should  always  rest  at  noon.  He  should  be  supplied  frequently  vrith 
water  during  the  day.  Whenever  he  halts,  his  skin  should  be  wisped 
and  brushed,  and  his  tail  and  mane  combed.  Eyery  night  he  should 
have  his  feet  searched  with  the  foot-pick,  and  washed  clean  with  the 
water-brush ;  and  should  they  feel  hot  and  hard  when  travelling  in  dry 
weather  on  dusty  roads,  a  stuffing  of  cow-dung  and  clay  forms  a  cooling 
poultice.  A  bran-mash  at  night,  twice,  or,  at  least,  once  a  week,  on 
Saturday  night,  with  1  oz.  of  nitre,  proves  an  excellent  alterative. 
His  litter  should  be  ample  to  encourage  him  to  lie  down  and  rest  at 
night.  It  should  alvrays  be  borne  in  mind  to  give  his  food  at  stated 
hours  every  day,  along  with  the  conviction,  that  it  is  his  food  alone  which 
enables  the  horse  to  maintain  his  condition  and  consequent  spirit  on  his 
very  exhausting  travels.  A  stallion  that  loses  condition  and  spirit  to  a 
considerable  degree  on  his  travels,  one,  in  short,  that  wants  bottom,  is 
unworthy  of  serving  draught-mares,  for  his  progeny  will  assuredly  prove 
as  soft  as  himself. 

(2614.)  The  usual  treatment  of  draught-horses  in  summer  is  to  allow 
them  to  lie  out  in  the  pasture-field  all  night,  and  give  them  cut  grass 
between  the  yokings  in  the  stable.  Forage  is  supplied  them,  because 
the  time  between  the  yokings  is  too  short  to  fill  themselves  with  grass 
on  pasture ;  but  on  the  Borders,  where  the  first  yoking  is  over  by  9  or 
10  o^clock  in  the  forenoon,  the  horses  are  put  into  the  pasture-field  until 
the  afternoon  yoking  at  1  o'clock ;  and  this  plan  saves  all  the  trouble  of 
cutting  grass  for  the  horses.  The  piece  of  grass  allotted  to  horses  is 
cut  by  the  ploughmen,  who  each  take  the  duty  for  a  week  by  turns,  and 
he  quits  the  yoking  in  time  to  allow  him  to  cut  the  requisite  quantity 
and  cart  it  to  the  stable.  It  is  not  his  duty  to  supply  the  racks  in  the 
stable,  except  his  own  horse's,  but  to  empty  the  load  of  grass  on  some 
convenient  spot  near  the  stable-door — a  dirty  and  slovenly  practice.  No 
doubt  it  is  better  to  keep  the  fresh  cut  grass  in  the  open  air  than  to  put 
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it  into  a  house  ;  but  still  a  crib  or  enclosure  could  be  made  in  a  shady 
place  conyeniently  near  the  stable,  to  keep  the  grass  fresh,  and  place  it 
off  the  dirty  ground. 

(2615.)  Grass  is  cut  with  the  common  scythe,  which  is  so  well  known 
an  implement,  that  a  particular  description  of  it  seems  unnecessary.  A 
few  words,  however,  on  the  choice  of  scythes  and  of  the  manner  of  mount- 
mg  them,  may  be  useful  to  you.  The  handle,  or  sned  or  sneath,  fig.  452, 
a  6,  is  made  either  curved  to  suit  the  sweep  of  the  instrument  by  the 
hands  round  the  body,  as  in  the  figure,  or  straight,  and  the  suitable- 
ness of  both  for  work  you  shall  learn  when  we  come  to  consider  bar- 
yest-work.  The  curved  sned  is  usually  made  of  willow,  which,  being 
shaped  in  hot  water,  and  restrained,  on  being  released  when  the  wood 
becomes  cold,  retains  the  shape.  Of  scythes  there  are  various  kinds :  the 
tmmon  kind  keeps  its  edge  but  a  short  time,  and  in  the  long  run  is,  I 
bdieve,  more  expensive  than  the  patent  kind,  which  consists  of  a  steel 
plate  rivetted  between  2  small  rods  of  iron,  and  which  plate  will  continue 
to  cut  keenly  until  it  is  worn  to  the  back- 
hone.  The  length  of  the  blade  of  scythes 
Taries  from  28  inches  to  46  inches,  and  the 
price  of  the  common  kind  varies  between 
these  lengths  from  2s.  4d.  to  3s.  3d.  each, 
and  the  patent  from  3s.  2d.  to  4s.  8d.  each. 
There  are  besides  these  other  kinds  term- 
ed crown^  labelled,  and  ezlra-warranted 
scythes.  Bent  sneds  cost  from  Is.  3d.  to 
Is.  6d.  each,  straight  ones  Is.  each.  The 
straight  are  made  of  any  sort  of  wood  ;  I 
have  seen  good  ones  of  larch.  Scythes  are 
sharped  with  strickles  and  stanes.  The 
strickles  are  made  of  fine  sand  embedded 
in  an  adhesive  medium  laid  over  the  sur- 
face of  a  piece  of  wood  of  square  or  flat 
shape,  and  cost  6d.  each.  They  are  used 
to  smoothen  the  edge  after  the  stone,  and 
wrye  of  themselves,  for  a  time,  to  keep 
the  edge  keen ;  and  they  are  always  at- 
tached to  and  carried  along  the  upper  end 
of  the  sned  at  c/,  by  a  T  headed  nail  and  spike.  Scythe-stones  are  either 
square  or  round,  are  formed  of  the  same  sandstone  as  grindstones,  and 
cost  4d.  each.  They  are  only  occasionally  used  to  set  a  new  edge  on 
the  blade.    Ragstones  cost  4d.  per  lb.    The  blade  of  a  scythe  is  mounted 
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in  this  manner : — the  sned  is  inmish^d  with  an  iron  ring  at  the  end, 
to  which  the  blade  is  attached  ;  the  projecting  hook  at  the  butt-end  of 
the  blade  is  embedded  flush  into  the  sned  by  taking  away  a  portion  of 
the  wood,  and  the  ring  is  then  slipped  over  the  embedded  hook,  and  is 
held  tight  in  its  position  by  an  iron  wedge  as  at  a.  The  peculiar  posi- 
tion which  the  blade  bears  to  the  sned  is  determined  by  measuring  the 
length  of  the  blade  a  c  straight  along  the  sned  from  a  to  J,  where  is 
fastened  the  handle  for  the  right  hand,  and  the  same  length  from  d  to  c 
.fixes  the  point  of  the  scythe,  so  that  adc  forms  an  equilateral  triangle ; 
and  of  course  the  blade  stands  at  an  angle  of  60°  with  the  sned. 
Theory  would  advise  the  placing  of  the  plane  of  the  blade  parallel  with 
the  ground,  when  the  scythe  is  held  as  intended  for  cutting ;  but  prac- 
tice requires  the  cutting  edge  to  be  a  little  elevated  above  the  ground, 
and  above  the  back  of  the  scythe  which  sweeps  along  the  surfeuie  of 
the  ground ;  and  the  reason  for  keeping  the  edge  elevated  is,  that  it 
would  not  only  be  apt  to  run  into  the  ground  if  swung  parallel  with  it, 
but  the  scythe  would  be  worked  with  greater  labour,  as  the  stems  of  the 
plants  to  be  cut  would  present  an  obstacle  directly  at  right  angles  against 
the  blade,  whereas  the  edge  set  upwards  cuts  the  stems  in  an  oblique 
direction.  The  blade  is  still  farther  secured  in  its  position  by  the  grass- 
nail/,  which  is  hooked  by  one  end  into  a  hole  in  the  blade,  and  is  nailed 
through  an  eye  by  the  other  to  the  sned ;  and  a  great  use  of  the  grass- 
nail  is  to  prevent  any  plants  cut  from  being  entangled  between  the  blade 
and  sned.  The  left-hand  handle  e  is  placed  to  suit  the  convenience  of 
the  workman.  I  shall  reserve  remarks  on  the  mode  of  using  and  sharp- 
ing the  scythe  until  we  treat  of  harvest-work. 

(2616.)  Objections  have  been  made  to  pasturing  grass  at  all  by  any 
species  of  stock,  inasmuch  as  the  same  extent  of  land  will  maintain 
a  greater  number  of  animals  when  cut  and  given  them  in  houses  or 
yards.  To  express  this  proposition  shortly,  soiling  is  a  more  profitable 
and  less  wasteful  mode  of  using  grass  than  pasturing.  Although  there 
is  much  truth  in  the  observation,  it  is  too  generally  expressed  to  be  true 
in  all  cases.  In  the  case  of  moimtain-grass  it  is  evidently  an  impracti- 
cable proposition  to  use  it  by  soiling.  Much  cattle  and  sheep  must,  there- 
fore, be  allowed  to  pasture  ;  and  with  regard  to  much  of  the  old  grass  of 
the  low  country  a  great  part  of  the  summer  would  elapse  before  it  would 
be  fit  for  the  operation  of  the  scythe.  What  is  to  become  of  stock  in  the 
meantime  ?  The  only  other  grass  left  are  the  cultivated  kinds,  such  as 
clover  and  ryegrass,  and  that  from  irrigated  meadows.  Of  these  two 
kinds  it  is  quite  possible  to  procure  a  supply  of  cut  grass  from  water 
meadows  by  the  time  the  Swedish  turnips  are  exhausted  in  the  begin- 
ning of  June  ;  but  the  cultivated  grasses  are  not  fit  for  cutting  by  tiiat 
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time  except  in  the  neighbourhood  of  large  towns.     What,  again,  is  to 
become  of  stock  in  the  meantime  ?    Some  other  plants  than  clover  and 
ryegrass  must  be  cultivated  to  support  the  stock  till  that  period ;  perhaps 
lucerne  and  Italian  ryegrass  might  be  cultivated  for  the  purpose,  but  both 
cannot  be  cultivated  everywhere,  for  lucerne  will  not  thrive  in  Scot- 
land, and  before  either  could  be  cultivated  any  where  for  an  extensive 
system  of  soiling,  a  different  system  of  husbandry  will  have  to  be  con- 
trived, and  a  system  to  produce  early  forage  in  a  late  climate  will  not  be 
easily  discovered.     In  regard  to  the  comparative  extent  of  ground  re- 
quired for  soiling  and  pasturage,  it  has  been  alleged  to  be  3  to  1  in  fa- 
vour of  soiling  ;  that  is,  33  head  of  cattle  were  soiled  from  20th  May  to 
the  1st  of  October  1815  on  17 J  English  acres,  and  which  number  of 
cattle,  it  was  said,  would  have  required  50  acres  to  pasture  them.*    On 
Ae  face  of  this  statement  I  would  say,  that  any  33  head  of  cattle  that 
could  be  maintained  on  17^  acres  of  cutting  grass,  would  as  easily  be 
mdntained  on  the  same  land  on  33  acres  of  pasture — 1  acre  of  pasture 
to  an  ordinary-sized  ox  being  quite  sufficient  to  maintain  it  from  May 
to  October,    So  that  the  proportion  is  reduced  from  2  to  1,  which  I  be- 
lie?e  is  near  the  truth  in  regard  to  the  maintenance  of  oxen.     In  re- 
gard to  work-horses,  it  is  different,  for  they  will  certainly  require  a 
much  greater  extent  of  ground  in  cutting  grass  than  in  pasture.    To  cut 
grass,  however,  for  all  the  cattle  on  a  large  farm,  to  lead  it  to  the  stead- 
ing, and  to  supply  them  with  sufficient  litter  in  summer,  is  what  I  con- 
sider an  impracticable  thing,  were  it  for  no  other  reason  than  that  the 
crop  of  grain  on  any  farm  that  admits  of  its  grass  being  pastured  cannot 
afford  sufficient  straw  to  litter  stock  the  whole  year ;  and  if  sheep  are  to 
be  included  in  the  soiling  system,  where  is  the  steading  that  could  afford 
them  accommodation  ?     Nor  is  the  objection  against  grazing  of  the 
manure  of  animals  being  entirely  lost,  altogether  valid,  because  land  that 
is  constantly  grazed  will  support  stock  to  an  indefinite  time ;  whereas 
where  grass  is  cut  and  carried  off  every  year,  the  time  will  soon  arrive 
when  the  grass  can  no  longer  be  cut,  until  manure  be  applied  to  the 
ground.   Does  not  this  circimistance  of  itself  shew,  that  the  dung  dropped 
<m  pasture  is  not  entirely  lost,  and  that  the  land  derives  considerable 
advantage  from  being  pastured?     I  have  often  thought  that  all  the 
WQriL-h(Mrses  on  a  farm  might  be  supported  in  the  steading  night  and  day 
Bpon  cut  grass.     I  have  tried  the  experiment  twice  myself,  but  failed 
in  both  cases,  at  one  time  for  want  of  cutting  grass,  the  second  cutting 
haling  entirely  failed  that  year,  and  the  other  for  want  of  straw  for 
litter  until  the  arrival  of  the  new  crop.     The  straw  might  have  been 

•  See  Sinclair't  Ck>de  of  Agricalture,  p.  424,  and  Notes,  p.  73.  paragraph  354. 


852 


THE  BOOK  OF  THE  FARM — SUMMER. 


economised  in  the  stable,  but  the  stable  in  summer,  even  with  open  doors, 

ventilators,  and  no  hay-lofi,  is  insufferable  ;  and  the  horses  required  far 

more  straw  to  keep  them  dry  in  the  hammel  on  cut  grass  than  they  did 

on  straw  and  com  in  the  stable  in  winter.     Taking  all  these  untoward 

circumstances  into  consideration,  they  lead  to  the  conyiction  that  soiling 

on  a  large  scale  is  impracticable  ;  and  until  early  growth  of  grass,  as 

well  as  a  late  growth  of  aftermath,  and  plenty  of  straw,  are  assured  to 

the  farmer  every  year,  I  cannot  see  how  soiling  can  be  established  as  a 

regular  practice  in  husbandry  on  a  farm  of  even  moderate  extent.     On 

a  small  scale  where  only  a  few  animals  of  every  kind  are  kept,  I  conceive 

that  soiling  might  be  practised  with  advantage,  and  it  behoves  all  small 

farmers  to  make  their  grass  land  go  as  far  as  possible. 

(2617*)  Work-horses,  when  on  grass,  are  subject  to  few  distempers,  the  prin- 
cipal being  annoyance  from  a  host  of  insects,  and  amongst  these  the  common 
Horse-fly  or  Gleg,  and  the  Bot-fly,  are  the  most  troublesome.  The  cleg  or  gleg, 
a  term  derived  froni  the  Danish  klaeg,  Htematopota  pluviaUs,  represented  by  a 
in  fig.  463,  is  so  well  known,  that 
a  particular  description  of  it  seems 
unnecessary.  It  may  be  said  ge- 
nerally of  the  tribe  of  Tahanidte, 
of  which  this  is  one,  that  they  ap- 
pear in  June,  and  come  into  full 
force  in  autumn.  They  are  more 
plentiful  in. the  southern  than  in 
the  northern  parts  of  the  country. 
They  delight  in  warm  and  sultry 
weather;  are  most  active  on  the 
wing  during  the  day,  and  there- 
fore most  troublesome  to  horses  and 
cattle  when  they  stand  most  in 
need  of  repose.  They  are  particu- 
larly excited  and  eager  for  blood 

when  the  atmosphere  is  in  a  warm  and  humid  state,  such  as  it  usually  is  after 
a  thunder  shower ;  and  it  is  this  circumstance  wliich  has  obtained  the  specific 
name  of  pluvialis  for  the  cleg.  A  remarkable  fact  in  reference  to  this  species 
is,  that  the  males  are  seldom  seen,  their  numbers  seem  to  be  remarkably  few 
in  proportion  to  those  of  the  other  sex,  and  they  appear  to  subsist  entirely  on 
the  juices  of  flowers,  and,  in  conformity  to  their  innoxious  habits,  the  organs 
of  the  mouth  are  much  less  developed  than  in  the  female.  The  wings  h  are 
speckled ;  the  eyes  c  are  green,  with  transverse  undulating  purple-brown  bands ; 
and  c?  is  an  antenna.  Another  pest  to  the  horse  is  the  Great  Spotted  Horse- 
bot,  G aster ophilus  equi,  seen  at  a,  fig.  464.  It  is  about  7  Unes  in  length ; 
general  colour  clear  yellowish-brown ;  thorax  inclining  to  grey ;  abdomen  rust- 
brown,  with  a  tinge  of  yellow  ;  wings  whitish ;  and  legs  yellowish.  The  an- 
tennse  are  inserted  in  the  cavity  of  the  face,  as  seen  at  6,  the  second  joint 
large  and  kidney-shaped,  the  remaining  three  forming  a  naked  bristle  as  at  c. 
The  eyes  are  equally  distant  in  both  sexes ;  mouth  either  entirely  wanting,  or 
consisting  merely  of  an  indistinct  line  or  opening.    This  insect  takes  no  nourish- 
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BKntof  vaj  kind;  in  fact,  the  alimentary  canal  has  no  oponing  at  its  anterior 
titremitj.     It  fliea  in  company,  producing  a  humming  Bound.     "  The  female 


luTiog  selected  the  indiridual  to  which  her  treasure  is  to  be  entrusted,"  sajB 
Mr  Duncan,  "  ahe  continues  to  hover  about  for  a  short  time  till  the  egg  be 
propelled  through  the  oviduct,  and  placed  in  the  pincers  at  the  extremity  of 
the  anal  tube.  Thus  prepared,  she  makes  a  sudden  descent  upon  the  horse — 
her  bodj  carried  nearly  in  a  perpendicular  direction,  and  the  ovipositor  curved 
fmardi— and  deposites  the  egg  upon  a  hair,  to  which  it  instantly  adheres 
bf  means  of  a  glutinous  matter  secreted  along  with  it.  This  process,  which 
it  performed  with  such  expeditbn  that  the  fly  can  scarcely  be  said  to  alight 
M  the  hotae,  is  repeated  at  intervals  till  the  whole  of  the  mature  e^s  are  dls- 
duiged."  These  eggs,  which  are  very  numerous,  400  or  500  being  some- 
tnnes  placed  on  a  single  hair,  are  somewhat  pouch-shaped,  and  ch^reened 
*ith  transverse  and  longitudinal  striee,  as  seen  at  d.  Under  tho  guidance  of 
ID  instinct  which  cannot  be  sufBciently  admired,  tho  fly  almost  invariably  at. 
Itches  her  eggs  to  some  part  of  tho  fore-quarter  of  the  horse,  the  inside  of  the 
bee  and  the  shoolder  being  the  spots  most  commonly  selected,  so  as  to  be 
vithb  the  reach  of  his  mouth,  for  he  is  himself  to  be  made  the  unconscious 
■Bstnimait  of  conveying  them  into  his  stomach,  where  alone  they  can  be  brought 
to  outurity,  the  temperature  of  a  horse's  stomach  being  as  high  as  102°  Tah- 
nheit.  Even  when  beyond  the  reach  of  the  mouth,  the  eggs  are  not  neces- 
wily  bst.  for  horses  are  in  the  habit  of  licking  each  other,  and  a  horse  free 
bva  bots  may  thas  receive  them  from  another.  "  When  the  eggs  are  mature," 
wtinnes  Mr  Duncan,  "  it  would  seem  that  the  larvai  make  their  appearance 
'■j  soon  after  they  are  touched  by  the  tongue,  the  warmth  and  the  moisture 
Inth  mntributing  to  their  immediate  development.  Indeed,  if  the  larva)  were 
■HtdiMdoaed  before  reaching  the  stomach,  or  very  shortly  after,  the  eggs  would 
^  MOD  pass  into  the  alimentary  canal.  The  lame  fix  themselves  by  hooks 
to  the  inner  tissue  of  the  stomach,  where  they  remain  in  security,  uninjured  by 
the  powerful  action  of  the  gastric  juice,  and  enjoying  the  warmUi  of  a  tropical 
clunle."  A  small  group  of  these  larvee  adhering  to  the  coat  of  the  stomach 
ve  npreaented  bf  e.     Their  colour  is  pale  reddisb-yellow.     Their  only  food 
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seems  to  be  the  humour  secreted  by  the  internal  membrane  of  the  stomach,  or 
it  may  be  the  chyme,  the  latter  undergoing  a  farther  elaboration  to  adapt  it  to 
their  system.    Bots  take  up  their  quarters  in  the  stomach  in  the  end  of  summer  or 
autumn,  and  pass  the  whole  winter  and  spring  months  there,  without  undergoing 
any  change,  save  gradually  enlarging  and  advancing  to  maturity.    When  that  is 
complete,  they  cease  to  retain  their  hold,  pass  into  the  intestinal  canal,  and  are 
ejected  by  the  anus.     On  account  of  the  many  ordeals  which  this  insect  has  to 
pass  in  its  transformation,  perhaps  not  1  in  100  of  the  eggs  ever  arriye  at 
the  perfect  state  of  fly.    The  Bed-tailed  Horse-bot,  GasterophUus  luemorrhaida- 
lis,  though  only  half  the  size  of  the  preceding,  is  nevertheless  a  greater  tor- 
ment to  the  horse.    The  female  parent  fly  deposites  her  eggs  on  the  lips  of  the 
horse,  and  this  operation  is  attended  with  so  much  pain,  that  no  sooner  does  it 
make  him  aware  of  the  presence  of  the  fly,  than  he  tosses  his  head  and  gallops 
off  to  a  different  part  of  the  field,  or,  if  he  has  the  opportunity,  betakes  him- 
self to  the  water,  where  his  tormentor  generally  leaves  him,  having  a  peculiar 
dislike  to  that  element.     Indeed  all  the  tribe  of  gad-flies  have,  and,  to  avoid 
them,  it  is  not  uncommon  to  see  numbers  of  cattle  lying  on  the  sea-shore 
until  the  approach  of  the  tide  alone  compels  them  to  retire.    When  this  fly  suc- 
ceeds in  fixing  an  egg,  the  horse  rubs  his  mouth  against  the  ground  or  upon 
his  fore-legs  in  great  agitation,  frequently  striking  out  with  his  fore-foot,  which 
occasionally  comes  in  contact  with  the  jaw,  and  serves  but  to  increase  his  irrita- 
tion.    The  larvsB  are  taken  into  the  stomach,  and  fix  themselves  there,  exactly 
in  the  same  manner  as  the  greater  hot.     When  they  reach  the  intestines,  they 
remain  a  long  time,  casting  anchor  again  in  the  rectum,  where  they  cause  great 
uneasiness  to  the  horse,  causing  him  to  kick  frequently,  and  even  rendering  his 
movements  awkward.     These  bots  should  occasionally  be  looked  for  in  horses 
that  have  been  out  at  grass  the  preceding  year,  at  the  extremity  of  the  anus. 
The  only  speedy  remedy  for  getting  quit  of  them  is  in  back-raking  by  the  anus. 
The  more  rare  species  are  the  Gasterophilua  nasalis,  saluti/erus,  and  darkii, 
Mr  Bracey  Clark  was  of  opinion  that  the  presence  of  bots  in  no  way  injured  the 
horse,  but  on  the  contrary,  by  stimulating  the  stomach,  they  tend  to  prevent 
cholic,  gripes,  and  other  indigestions  which  affect  the  head  of  the  horse  and 
produce  staggers.     **  The  appearance  of  exanthemous  eruptions  on  the  skin," 
he  says,  **  and  the  formation  of  local  abscesses,  from  the  same  cause  of  partial 
irritation,  often  relieve  a  general  disorder  of  the  system.     The  mucous  mem- 
branes of  the  skin  possess  this  power,  when  irritated,  in  the  most  eminent  de- 
gree, and  to  these  the  larvce  of  the 

(Estri  are  applied.    Irritating  the  ^'^s-  *^^- 

membranes  of  the  stomach  in  other 
animals  would  excite  nausea  and 
vomiting  ;  but  the  horse  not  pos- 
sessing this  power,  his  stomach  is 
peculiarly  fitted  for  the  stimulus 
of  such  animals."*  An  annoying 
insect  of  less  importance,  is  the 

Chrysops  ccecutiens,  a,  fig.  455,  a  HoasE-FLT-cH»Tsops  c*cct.en.s. 

which  is  of  a  bright  colour,  and 

though  frequent  in  some  parts  of  England,  is  not  so  great  a  post  there  as  to 
horses  on  tiie  Continent :  b  are  the  organs  of  the  mouth,  and  c  is  an  antenna. 

♦  Clark's  Essay  on  Bots,  p.  40. 
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ArotW  flj,  Uie  Stomojydte  cakittratu,  is  in  size  an>]  markings  not  unlike  the 
tBmmon  hooae-fly,  Mutea  domegtiea.  This  insect  attacks  various  animals,  as 
nil  u  man  himeeir,  and  becomes  very  troubleeome  in  certain  localities.  It 
ittieki  the  legs,  and  i(s  puncturee  are  attended  with  great  pain,  especially  in 
dmp  mcHBt  weather.*  Another  annoyance  to  horses  ia  the  forest-fly,  Htp- 
piboKa  egmna,  seen  at  a,  fig.  466 ;  its  antennie  b,  consist  of  a  ungle  tu- 
knnUr  articulation,  with  3  seta  at  the  extremity.     "  This  insect,"  says  Mr 


wiBCM,  "  is  gener^ly  distributed  throughout  tho  country,  but  it  is  scarce 
in  tH  the  northern  quarters,  and  does  not  seem  to  become  abundant  till  we 
K«h  the  wooded  districts  of  tho  central  counties  of  England.  It  flieti  with  fa- 
fjuty,  but  tehlom  appears  on  the  wing  except  during  bright  sunshine.  June, 
Jilf,  tnd  August  are  the  months  it  is  in  force.  Its  attacks  are  principally  con- 
fined to  horses.  It  occasions  no  other  harm  than  an  extreme  degree  of  irrita- 
<*»,  and  if  the  flies  are  numerous,  tho  animal  is  apt  to  become  unmanageable. 
It  insbuates  itself  by  a  sideling  crab-like  motion  beneath  the  hair,  and  anchors 
itielf  to  the  skin  by  means  of  its  largely- toothed  claws.  It  also  runs  about 
"Bong  the  roots  of  the  hairs  with  great  ease,  creating  an  insufferable  titillation, 
■hich  is  still  more  increased  by  the  frequent  insertion  of  its  proboscis  into  the 
J^  of  the  skin.  The  places  to  which  it  prefers  attaching  itself  are  the  under 
■iileof  the  belly,  beneath  the  tail,  and  on  the  under  side  of  the  jaws.  The  in- 
*<t  i»  so  flat,  tough,  and  unyielding,  that  it  is  by  no  means  oosy  to  kill  it  by 
P^wwre,  and  it  is,  moreover,  tenacious  of  life.  It  is  said  that  horses  long  ac- 
^'iMoned  to  its  attacks,  become,  in  some  measure,  indifferent  to  them  ;  those 
*lueh  hare  ne»er  experienced  this  plague,  which  is  enough  to  render  some  ani- 
'''»U  almost  frantic,  may  be  saved  from  it,  according  to  M.  Kbllar,  by  the  fol- 
''•iiig  application.  Take  of  mineral  earth  8  oi.,  and  of  lard  1  lb,,  and  make 
"""^  into  a  salve.     Some  of  this  salve  is  to  be  rubbed  on  here  and  there  upon 

■  QaarleriyJounml  of  Agriculture,  vol.  x.  p.  .'jSUS. 
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the  hair»  and  worked  in  with  a  wisp  of  straw.  After  24  hours  the  salve  is  to 
be  washed  off  with  warm  water,  in  which  brown  soap  has  been  dissolved.  Care 
must  be  taken  that  the  horse  does  not  catch  cold.*  This  insect  and  its  allies 
are  neither  oviparous  nor  viviparous.  The  egg,  when  fecundated,  descends  from 
the  ovarium  into  a  kind  of  matrix,  consisting  of  a  large  musculo-membranous 
bag,  expressly  designed  for  its  reception,  and  analogous  to  the  uterus  of  mam- 
miferous  animals.  The  egg  is  here  hatched ;  and  the  larva  passes  its  life  and  is 
converted  into  the  pupa  in  the  same  receptacle.  When  the  pupa  is  completely 
formed,  it  is  then  extruded  from  the  body  of  the  mother  in  the  form  of  a  soft, 
white,  oviform  body.  It  soon  changes  its  colour  to  brown,  then  to  black,  and 
at  the  same  time  the  skin  becomes  hard  and  strong,  so  much  so  as  almost  to 
resist  the  edge  of  a  knife.  Out  of  this  body  the  insect  makes  its  exit  by  a  kind 
of  lid.*'  The  smallest  insect  c  on  the  same  cut  is  the  Bird-spider  fly,  OmUho" 
myta  avieularia,  of  the  same  nature  as  the  insect  just  described,  but  scarcely 
half  the  size.  Its  claws  are  very  strong,  with  two  lobed  appendages  near  the 
base  of  each,  as  seen  at  d.  It  infests  various  birds,  particularly  the  grouse  and 
black-cock.  Anthomyia  meteorica  is  often  troublesome  to  horses,  by  collecting 
in  clouds  round  their  heads  in  warm  weather,  and  flitting  about  with  a  kind  of 
jerking  flight,  and  occasionally  alighting  on  the  lips  and  nostrils  of  the  animal, 
to  his  no  small  annoyance.f 

(2618.)  There  is  so  curious  a  fact  connected  with  the  manufacture  of  scythes, 
that  I  cannot  refrain  mentioning  it.  '*  In  the  manufacture  of  scythes,  the 
length  of  the  blade  renders  it  necessary  that  the  workman  should  move  readily, 
so  as  to  bring  every  part  on  the  anvil  in  quick  succession.  This  is  effected  by 
placing  him  in  a  seat  suspended  by  ropes  from  the  ceiling,  so  that  he  is  enabled, 
with  little  bodily  exercise,  by  pressing  his  feet  against  the  block  which  supports 
the  anvil,  to  vary  his  distance  to  any  required  extent.''  | 


65.   OF  SHEEP- WASHING,  SHEEP-SHEARINQ,  AND  WEANING  OF  LAMBS. 

■*  Gay  shearing  time  approaches.    First,  hovreVr, 
Drive  to  the  double  fold,  upon  the  brim 
Of  a  clear  river — gently  drive  the  flock— 
And  plnnge  them  one  by  one  into  the  flood.** 

Dim. 

(2619.)  I  have  said,  that  as  lambs  become  strong  enough  to  be  put 
to  pasture,  they  always  get  new  grass,  in  order  to  increase  the  milk  of 
the  ewes  (2371.).  The  new  grass,  to  be  pastured  by  ewes  and  lambs, 
should  be  selected  with  judgment,  and  that  intended  for  hay  should 
first  be  stocked,  because  it  is  found  that  new  grass,  if  moderately 

*  KbUar's  Treatise  on  Insects  injorioas  to  Gardeners,  Foresters,  and  Farmers,  translated 
by  Misses  J.  and  M.  Loudon. 

t  Quarterly  Journal  of  Agriculture,  vol.  zi.  p.  51-7. 

I  Babbage  on  the  Economy  of  Machinery  and  MamifactureSi  p.  27. 
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eaten  down  in  spring,  stools  out,  and  affords  a  thicker  cutting  at  hay 
time,  than  if  it  had  not  been  so  pastured.    For  the  same  reason,  the 
new  grass  intended  to  cut  for  horses'  forage,  should  also  be  earlier  pas- 
tured, than  what  is  to  be  pastured  all  the  season,  not  only  to  give  both 
it  and  the  hay-grass  time  to  attain  their  growth  when  they  shall  be 
wanted,  but  to  give  the  pasture-grass  time  to  become  so  strong  as  to 
support  being  pastured.    None  of  the  new  grass  should  be  eaten  too 
bare,  even  the  part  which  is  to  be  pastured  by  the  ewes ;  and  rather  than 
commit  such|;a  mistake,  even  in  a  late  season,  the  ewes  should  have  a 
hasty  run  over  the  best  of  the  older  grass  for  a  fortnight  or  so,  till  the 
hamed  new  grass  has  revived.   After  the  castration  of  the  lambs  (2377.), 
there  is  nothing  to  do  to  them  until  the  ewes  are  washed  preparatory  to 
shearing  the  wool  from  them,  and  which  is  done  about  the  beginning  of 
June  (2379.). 

(2620.)  When  the  turnips  are  all  consumed,  and  the  time  has  arrived 
ibr  the  last  of  the  turnip  land  to  be  ploughed  up  for  barley  (2388.),  the 
hoggg  receive  a  change  of  treatment.  The  tvether-hoggs  are  either  sold 
to  the  dealer  off  the  turnips,  or  put  to  grass  till  shorn  of  their  wool,  and 
then  disposed  of;  but  the  ^n?e-hoggs  are  always  retained  on  the  farm, 
because  it  is  they  which  supply  the  waste  of  ewes,  and  are,  of  course, 
clipped  of  their  wool  in  due  time.  The  circumstance  that  determines 
which  of  these  ways  the  wether-hoggs  should  be  treated,  is  the  state  of 
the  wool  and  mutton  markets.  If  you  find,  on  examination,  that  the 
hoggs  are  so  forward  in  condition  as  to  realize  as  much  money  off  the 
tomips,  with  current  prices,  as  they  probably  would,  after  being  kept 
for  a  month  on  grass,  and  washed  and  clipped,  it  is,  of  course,  more  pro- 
fitahle  to  dispose  of  them  at  once ;  and,  independent  of  this  circum- 
stance, should  you  fear  the  grass  to  prove  insufficient  to  support  them 
well  till  they  are  clipped,  there  is  a  necessity  for  parting  with  them  im- 
mediately off  the  turnips ;  but  should  you  find  that  you  have  grass  to 
mamtain  their  condition,  and  that  the  wool  market  is  likely  to  be  brisk, 
it  would,  of  course,  be  advisable  to  clip  them.  It  is  of  less  importance 
to  increase  the  condition  of  the  ewe-hoggs  off  the  turnips  by  putting  them 
on  the  best  grass,  nevertheless  they  should  not  be  allowed  to  fall  off 
ia  condition,  for  fear  of  injuring  the  quality  of  their  wool.  If  you  de- 
termine on  selling  the  wether-hoggs,  you  should  first  ascertain  their 
Talae ;  and  in  attempting  this  you  will  at  once  perceive,  that  a  sheep 
wearing  its  coat  of  wool  cannot  be  subjected  to  the  ordinary  rules  of 
measurement ;  nor  can  its  true  weight  be  found  by  weighing  it  alive, 
t^^cause  the  weight  of  the  wool  enters  as  a  disturbing  element  into  the 
<^CQlation,  and  the  value  of  that  material  depends  on  very  different  cir- 
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Gumstances  fiH>m  that  of  mutton.  A  m&m  iJipjied  sheep,  however,  may 
either  be  measm^ed  or  weighed,  and  its  yalue  ascertained  pretty  iMadf. 
The  eye  and  tlie  hand  must  be  employed  to  judge  of  the  weight  of  a 
rough  sheep,  and  there  is  no  more  certain  way  of  acquiring  a  correct 
judgment  of  its  weight  in  that  state,  than  by  first  handling  the  sheep  in 
the  way  I  have  described  in  (1387.),  and  weighing  the  4  quarters  after 
it  is  slaughtered.  An  average  sized  sheep  of  a  large  flock  thus  treated 
will  enable  you  to  form  a  pretty  correct  idea  of  the  average  weight  of 
the  whole,  and  the  market  price  of  mutton  per  stone  is  quoted  in  all  the 
newspapers  of  the  day. 

(2621.)  The  season  for  washing  sheep  having  arrived,  a  fit  place 
should  be  selected  for  the  purpose.  It  should  consist  of  a  natural  rivulet, 
or,  where  that  is  wanting,  of  a  large  ditch,  having  both  its  banks  clad 
with  clean  sward.  The  next  step  is  to  form  a  damming  across  the  rivu- 
let, if  it  is  not  naturally  sufficiently  deep  of  water  to  conduct  the  opera- 
tion of  washing.  The  bottom  of  the  river  or  ditch  should  be  hard  and 
gravelly,  and  the  water  in  it  pure,  or  it  will  not  answer  the  purpose,  as  a 
soft  and  muddy  bottom,  and  dirty  water,  will  injure  the  wool  more  than 
do  it  good.  A  damming  may  be  made  either  entirely  of  turf-wall  built 
across  the  stream,  though  that  imposes  considerable  labour  and  waste  of 
grass,  or  with  an  old  door  or  two  or  other  boarding  placed  across  the  bed 
of  the  stream,  supported  by  stabs  against  the  weight  of  water,  and  the 
chinks  at  the  bottom  and  sides  filled  up  with  turf ;  and  over  which,  when 
the  water  accumulates,  the  water  falls.  In  constructing  this  dam,  the 
overflowing  should  be  as  great  as  to  cause  such  a  current  in  the  pool 
as  to  carry  away  quickly  all  impurities,  such  as  earthy  matter,  greasy 
matter,  small  locks  of  wool,  and  scum.  One  side  of  the  pool  is  occupied 
by  the  unwashed,  and  the  opposite  by  the  washed  sheep.  They  are 
confined  in  their  respective  places  by  flakes,  fig.  216,  or  nets,  fig.  217. 
To  prevent  any  sheep  taking  the  water  of  themselves,  which  they  are 
apt  to  do  when  they  see  others  in  before  them,  the  fence  should  be  re- 
turned along  the  sides  of  the  pool  as  far  as  the  men  who  wash  the  sheep 
are  stationed.  Fig.  457  brings  out  all  these  particulars  pretty  well.  The 
damming  a  a,  by  means  of  doors  and  stabs,  and  turfing,  retain  the  water 
until  it  overflows.  The  net  on  each  side  of  the  pool  is  retmmed  so  far 
down  both  its  sides.  The  depth  of  the  water  is  seen  to  take  the  men  to 
the  haunches — ^the  proper  depth. 

(2622.)  Everything  being  thus  prepared  at  the  pool,  the  sheep  are 
also  prepared  for  the  washing.  The  lambs  not  being  washed,  and  to 
save  trouble  with  them  at  the  washing  pool,  they  are  separated  from 
their  mothers,  and  left  in  a  court  of  the  steading  until  the  washing  is 
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over.    Tbe  ewes,  hogga,  and  dinmonts  are  all  taken  to  the  pool  in  a  lot. 
They  shoald  be  driven  gently,  and  not  allowed  to  be  at  all  heated.   The 


ewes  will  be  troablesome  to  drive,  being  always  in  search  of  their  lambs ; 
bat  notwithstanding  this  annoyance,  they  should  not  be  dogged,  and 
mher  give  them  plenty  of  time  upon  the  road.  They  should  be  driven 
(Jong  Uie  road  most  free  of  dust  or  mud.  The  men  who  are  to  wash 
also  prepare  themselves  by  casting  their  coats,  rolling  up  the  sleeves 
of  their  shirts,  and  putting  on  old  trowsers  and  shoes  to  stand  in  the 
water  with.  The  shepherd  and  other  2  men  are  quite  enough  to  wash 
>  large  number  of  sheep  thoroughly,  but  if  the  stream  is  very  broad, 
snotber  may  be  required  to  save  time  in  handing  the  sheep  across. 
These  3  men  are  represented  in  the  figure,  e  being  the  shepherd,  and 
the  last  man  to  handle  the  sheep,  and  d  and  c  his  asastants.  At  least 
1  meD  are  required  to  catch  tbe  sheep  iot  the  washers,  of  whom  1  is  seen 
at  i.  On  an  occasion  of  this  kind  the  men  receive  a  gratuity  of  bread 
U)d  cheese,  and  ale,  and  also  a  dram  of  spirits  asastimulus,  asat  A,where 
tie  dog  is  seen  to  keep  watch.  Indeed,  some  stimulant  of  this  kind  is 
■'^nisite  for  men  who  stand  for  hours  in  the  water,  the  lower  half  of 
*t>Mr  body  being  chilled  by  the  water,  and  the  upper  half  being  heated 
by  the  work.  If  they  were  provided  with  large  fishermen's  boots  they 
Wwld  less  require  such  a  fillip. 

(2623.)  The  wtuking  is  performed  in  this  way : — While  the  3  men 
^e  takmg  up  their  positions  In  the  water,  tbe  other  2  are  catching  a 
Bhe«p ;  gind  to  render  this  fatiguing  work  more  easy,  the  fold  should  not 
w  made  lai^er  than  to  contain  the  sheep  easily.     A  sheep  is  caught. 
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and  is  being  presented  by  6  to  the  first  washer  c,  who  takes  the  sheep 
into  the  water,  and  allowing  its  wool  to  become  saturated  with  it,  turns 
it  over  upon  its  back,  keeping  up  its  head,  and  taking  a  hold  of  the 
arm  of  a  fore-leg  with  either  hand,  and  of  the  wool  on  the  opposite  side 
of  the  head  with  the  other.  He  then  dips  the  sheep  up  and  down,  to 
and  fro,  and  from  one  of  its  sides  to  the  other,  slowly,  causing  all  the 
wool  to  wave  backwards  and  forwards,  as  if  rubbing  it  against  the 
water.  In  doing  this  the  water  becomes  very  turbid  about  the  sheep, 
and  he  continues  to  do  it  till  it  clears  itself,  when  he  hands  the  sheep  to 
tlie  next  washer  </,  standing  in  the  middle  of  the  stream.  Whenever  e 
gets  quit  of  one  sheep,  another  should  be  ready  by  the  catchers  for  him 
to  receive  into  the  water.  The  second  washer  d  holds  and  manages  the 
sheep  in  the  same  manner ;  and  then  hands  it  to  the  shepherd  e^  and  is 
immediately  ready  to  take  another  sheep  from  the  first  man.  It  is  the 
4uty  of  the  shepherd  to  feel  if  the  skin  of  the  sheep  is  clean,  and  every 
impurity  removed  from  the  wool.  The  position  of  the  sheep  on  its  back 
is  favourable  for  the  rapid  descent  of  earthy  matter  from  the  wool. 
Wherever  he  feels  a  roughness  upon  the  skin,  he  washes  it  ofi^  with  his 
hand,  and  wherever  any  clots  are  felt  in  the  wool  which  have  escaped 
the  other  washers,  he  rubs  them  out.  The  belly,  breast,  and  round  the 
head,  he  scrubs  with  the  hand.  Being  satisfied  that  the  sheep  is  clean, 
he  dips  it  over  the  head  while  turning  it  to  its  natural  position,  when  it 
swims  ashore,  and  gains  the  bank  at  ^.  Its  first  attempts  at  walking  on 
coming  out  of  the  water  are  very  feeble,  its  legs  staggering  under  the 
weight  of  the  dripping  fleece ;  in  a  little  after  it  frees  itself  from  the 
water  entirely  by  making  its  fleece  whirl  like  a  large  mop.  It  will  be 
observed  in  the  figure  that  the  3  men  do  not  stand  abreast  across  the 
water,  but  in  eschelon,  and  they  stand  so  for  this  reason,  namely,  the 
sheep  being  in  the  dirtiest  state  when  in  the  hands  of  the  first  man  c,  his 
standing  farthest  down  the  stream  allows  the  dirtiest  water  to  flow  away 
at  once,  and  not  come  near  the  stations  of  the  other  men.  The  sheep 
being  in  a  comparatively  clean  state  when  it  reaches  the  second  man 
rf,  the  water  from  it  cannot  render  that  more  dirty  which  runs  past  the 
first  man  c.  In  like  manner,  the  same  sheep,  when  with  the  shepherd  e, 
can  but  very  slightly  render  the  water  impure  to  those  below  it,  and 
being  washed  highest  up  the  stream,  gets  an  immediate  supply  of  the 
cleanest  water  for  finishing  its  washing.  This  is  the  way  in  which 
sheep  are  washed  in  the  Lowlands,  and  from  2  to  3  scores  may  be 
washed  in  1  hour,  accordmg  to  the  size  of  the  sheep,  the  activity  of  the 
washers,"  and  the  supply  of  water.  Tups  are  washed  2  or  3  weeks  before 
the  rest  of  the  flock,  and  clipped  as  long  before  to  allow  time  to  their 
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wool  to  grow ;  and  as  they  are  usually  in  high  condition,  their  new  wool 
rises  soonest,  and,  of  course,  soonest  allows  the  old  fleece  to  be  taken  off. 
After  washing,  sheep  should  not  be  driven  along  a  dirty  or  dusty  road, 
nor  should  they  be  put  into  any  grass-field  having  bare  earthy  banks, 
against  which  they  might  rub  themselves.  In  fact,  they  should  be  kept 
perfectly  dean  until  their  fleeces  are  taken  off.  How  long  they  should 
be  kept  depends  on  the  state  of  the  weather,  for  the  wool  must  not  only 
be  thoroughly  dry^  but  the  yolk^  as  the  natural  oil  of  the  wool  is  called, 
must  return  again  into  it.  Perhaps  8  or  10  days  may  suffice  to  produce 
both  these  effects.  But  another  circumstance  more  important  than 
either  should  receive  attention  before  the  wool  is  clipped,  which  is,  that 
the  new  wool  be  risen  from  the  skin  before  the  old  be  attempted  to  be 
taken  off.  Disregard  to  this  state  of  the  fleece  will  make  good  clipping 
very  difficidt  to  accomplish,  and  it  will  certainly  deteriorate  the  appear- 
ance of  the  fleece.  You  need  be  under  no  apprehension  of  the  wool 
Ming  off  when  the  new  growth  commences,  for  wool  will  remain  for 
years  upon  the  sheep's  back  if  not  clipped  off,  and  the  sheep  be  in  a 
clean  and  healthy  state.  How  many  years  the  fleece  may  continue  to 
grow  I  do  not  know,  but  I  have  seen  a  8-years'  fleece.  Lord  Western 
shewed  Anglo-merinos,  at  the  Show  of  the  Boyal  English  Agricultural 
Society  at  Oxford  in  1839,  the  fleeces  of  which,  when  clipped,  weighed, 
I  think,  20  lb.  each. 

(2624.)  A  place  under  cover  should  be  selected  for  clipping  the  fleeces. 
The  straw-bam  L,  fig.  4,  Plate  IV.,  of  the  steading,  is  a  very  suitable 
place  for  the  purpose.    The  end  next  the  chaff-house  r,  between  the  two 
doors,  will  answer  for  the  clipping  process,  and  the  remainder  will  con- 
tain the  sheep  under  cover  until  they  are  returned  clipped  to  the  fields 
Again.     The  clipping  floor  is  prepared  in  this  way :   Let  clean  wheat 
straw  be  spread  equally  over  the  floor  2  or  8  inches  thick,  and  spread 
oyer  it  the  large  canvass  barn-sheet,  the  edges  of  which  should  be  nailed 
down  tight  to  the  floor.     The  use  of  the  straw  is  to  convert  the  floor 
into  a  sort  of  soft  cushion  for  the  knees  of  the  clippers,  as  well  as  for 
case  to  the  sheep.   A  broom  should  be  provided  to  sweep  the  cloth  clean. 
A  board  2i  feet  above  the  floor  should  be  provided  to  wind  the  fleeces 
^n,  and  it  may  be  placed  along  the  wall  of  the  bam  opposite  to  that 
<>ccnpied  by  the  clippers.     A  space  near  this  should  be  cleaned,  and  a 
sheet  spread  upon  it,  for  putting  the  rolled  fleeces  upon.     The  remain- 
der of  the  bam  should  be  cleared  of  dust  both  from  the  floor  and  walls 
^  high  as  the  sheep  can  reach,  and  a  little  clean  straw  strewn  upon  the 
floor  for  them  to  lie  upon. 
(2625.)  The  instrument  by  which  the  wool  is  clipped  off  sheep  is 


862  THE  BOOK  OF  THE  FARM— SUMMER. 

named  wool-shears^  as  seen  in  fig.  458.     They  require  no  particular  de- 
scription farther  than  to  explain  that  the  bend  or  bowl  a,  which  connects 
the  two  blades,  acts  as  a  spring  to  keep 
them  separate*  while  the  pressure  of  the  ^***  ***' 

hand  on  each  side  of  the  handle  b  over- 
comes and  brings  the  blades  together. 
There  are  wool-shears  which  haye  addi- 
tional springs  placed  between  the  handles 
b  to  separate  the  blades  more  forcibly,  tbk  wool-sbkam. 

but  are  not  so  agreeable  to  the  hand  as 

the  simple  bent  spring  a.  Sometimes  the  spring  of  a  is  so  strong  as 
soon  to  tire  the  hand,  to  relieve  which  a  piece  of  cord  is  wound  slackly 
round  the  handles.  Strong  shears  are  more  easily  worked  if  held  near 
the  blades  ;  but  if  held  upon  their  sharp  edges  they  will  soon  hurt  the 
hand.  When  not  in  use,  the  blades  are  held  together  by  their  points 
being  passed  through  a  ring  of  leather.  A  rag-stone  is  used  to  sharpen 
wool-shears.  The  cost  of  the  shears  is  from  2s.  6d.  to  3s.  6d.  each.  A 
shepherd  requires  2  or  3  pairs  to  do  other  jobs,  and  he  makes  it  a  rule 
to  use  t^lipping-shears  on  no  other  occasion  than  at  regular  shearing. 

(2626.)  In  case  of  dew  or  rain  in  the  morning,  it  is  customary  to  bring 
into  the  bam  as  many  dry  sheep  on  the  previous  evening  as  the  clippers 
will  shear  on  the  ensuing  day.  About  1  score  of  Leicester  sheep  to  each 
clipper  is  considered  a  very  good  day's  work.  It  is  a  frequent  custom 
for  neighbouring  shepherds  to  assist  each  other ;  and  though  the  plan 
does  not  perhaps  expedite  the  entire  sheep-shearing  of  the  country,  yet 
a  number  of  men  clipping  at  the  same  time  makes  work  seem  lighter, 
and  it  gets  the  clipping  of  any  individual  flock  the  sooner  through.  It 
is  seldom  that  a  steward  can  clip  sheep,  but  is  an  accomplishment  not 
unfrequently  possessed  by  a  hedger,  and  if  the  cattle-man  has  been  a 
herd,  he  can  lend  a  hand  as  far  as  he  is  able,  and  in  this  way  a  party  of 
clippers  is  mustered  upon  the  farm  itself.  Clipping  being  both  a  dirty 
and  heating  work,  the  coat  should  be  stripped,  and  the  oldest  clothes 
worn ;  and  the  hat  and  the  vest  are  commonly  thrown  aside.  Garters 
or  tight  knee-breeches  will  be  found  very  irksome  pieces  of  dress  in  clip- 
ping. There  is  an  order  followed  in  the  classes  of  sheep  as  they  are 
clipped ;  the  tups  are  taken  first,  then  the  hoggs,  and  lastly  the  ewes ; 
and  where  there  are  dinmonts  or  wethers,  they  follow  the  tups.  The 
reason  for  adopting  this  order  is,  that  as  tups  are  highest  in  condition, 
and  having  been  earliest  clipped  the  season  before,  their  fleece  rises  ear- 
liest in  this ;  and  if  they  are  to  be  let  in  autumn  on  hire,  the  sooner  they 
are  washed  and  clipped  they  will  then  shew  in  better  wool.     Hoggs, 
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too,  being  forward  in  condition,  should  be  ready  before  ewes,  as  the 
litter  lose  their  fleeb  by  suckling,  or  require  longer  time  to  bring  the 
jolk  tgain  into  their  old  wool,  and  for  the  new  to  rise.  The  object  of 
vaahing  the  sheep  perfectly  clean,  will  be  apparent  at  shearing;  for  if 
the  Ebears  grate  upon  anything,  tbey  will  make  bad  work ;  and  if  any 
Ha  is  fonad  on  clipping,  either  npou  the  skin  or  fleece,  the  shepherd  is 
ibne  to  blame  who  had  the  sheep  last  through  hands,  and  had  the 
diarge  of  tbem  afterwards  on  pasture. 

(3627.)  Clipping  is  done  in  this  way :  Whenever  a  sheep  is  caught  in 
tbe  bum,  every  straw  or  dirt  on  the  wool  or  hoofs  should  be  taken  away 
before  it  is  laid  on  the  canvass  carpeting.  Clipping  consists  of  3  st^es, 
tlujiraf  of  which  is  represented  in  fig.  459.    Aft^r  setting  the  sheep  on 


)te  romp,  and,  on  the  supposition  that  the  clipper  is  a  right-handed 
nan,  he  goes  down  on  his  right  knee,  and  leans  the  back  of  the  sheep 
*guiut  his  left  leg  a.  Taking  the  shears  in  his  right  hand,  and  hohling 
op  the  sheep's  &ce  with  his  left,  be  first  clips  the  short  wool  on  the 
neck,  and  passes  down  the  throat  and  breast  between  the  fore-legs  to 
ue  beUy.  Then  placing  the  fore-legs  under  his  left  arm,  as  seen  at  b 
^'^  e,  the  belly  is  left  exposed  to  be  next  shorn  across  from  side  to 
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side  down  to  the  groins.  In  passing  down  here,  while  the  shears  d  are 
at  work,  the  left  hand  e  is  engaged  keeping  the  skin  tight  where  it  is 
naturally  loose.  The  scrotum  /  is  then  bared,  then  the  inside  of  the 
thighs  ^^,  and  then  the  under  side  of  the  tail  A.  These  complete  all  the 
parts  of  this  position.  For  clipping  this  part  of  the  sheep,  small  shears, 
as  in  the  figure,  will  suffice ;  and  as  the  wool  is  short  and  of  a  detached 
character  on  the  under  side  of  a  sheep,  it  is  best  clipped  away  by  the 
points  of  the  shears,  as  by  d, 

(2628.)  The  shears  are  used  in  a  particular  manner,  to  be  safe  alike 
to  the  fleece  and  the  skin  of  the  animal.  The  essential  thing  is  to 
keep  the  points  always  clear  of  the  skin,  for  if  held  downwards,  '%they 
will  inevitably  run  into  it,  and  should  such  a  prick  be  made  when  the 
hand  is  about  to  close,  the  consequence  will  be,  that  a  large  piece  of  the 
skin  will  almost  be  clipt  out  before  the  clipper  is  aware  of  what  he  is 
about.  This  is  a  common  error  committed  by  new  clippers,  and  it  is  a 
great  ofience  in  any  clipper's  hands.  The  only  way  to  avoid  this  serious 
injury  to  sheep,  is  to  rest  the  bro€ui  part  of  the  shears  only  and  always 
upon  the  skin.  In  this  position,  with  the  skin  drawn  tight  by  the  left 
hand,  the  shears  are  made  to  move  forwards  with  a  hold  of  the  wool  not 
exceeding  1  inch  in  breadth,  in  very  short  and  frequent  clips,  taking  care 
only  to  bring  together  the  broad  parts  of  the  blades  from  where  they 
are  seen  to  separate  in  fig.  458  to  as  far  as  c,  keeping  the  points  always 
apart.  The  form  of  the  carcass  of  a  sheep  being  round,  it  is  clear  that 
the  shears  cannot  make  a  long  clip  by  bringing  the  points  of  the  blades 
together  at  every  stroke,  without  cutting  the  wool  with  the  points  at 
a  considerable  elevation  above  the  skin.  Very  short  clips,  no  doubt, 
make  slow  work,  but  rather  work  slow  with  short  cuts  than  injure  the 
wool  with  long.  Experience  will  teach  you  to  make  longer  clips  efiec- 
tive  when  you  know  how  to  manage  the  shears  dexterously. 

(2629.)  Fig.  460  represents  the  second  stage  of  clipping.  Its  posi- 
tion is  gained  by  first  relieving  the  fore-legs  from  the  first  position, 
fig.  459,  and,  gently  turning  the  sheep  on  its  far  side,  the  fore  legs  c  are 
put  under  the  right  or  clipping  arm  /,  while  the  clipper,  going  on  both 
knees,  supports  the  shoulder  of  the  sheep  upon  them,  thus  giving  the 
animal  an  easy  reclining  posture.  You  may  rely  upon  this  £bu^ 
that  the  more  at  ease  the  animal  feels,  the  more  readily  will  it  lie  quiet 
to  be  clipped.  Supporting  the  head  of  the  sheep  with  his  left  hand,  the 
clipper  first  removes  the  wool  from  behind  the  head,  then  around  the 
entire  back  of  the  neck  to  the  shoulder  top.  He  then  slips  its  head 
under  his  left  arm,  as  a  under  ^.  Having  the  left  hand  thus  at  liberty, 
he  keeps  the  skin  tight  with  it,  while  he  clips  the  wool  with  the  right, 
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frma  where  the  clipping  in  the  first  poaitioo  was  left  ofF  to  the  back  bone. 
In  the  iigare  the  fleece  appears  to  have  been  removed  about  half  way 
donD  the  carcass,  the  left  hand  6  is  lud  flat,  keeping  the  skin  tight. 


^e  the  right  hand  e  holds  ttie  shears  at  the  right  part  and  in  the  pro- 
per position.  The  clipper  thus  proceeds  along  the  thigh  and  the  romp 
to  the  tail  d,  which  is  entirely  bared  at  this  time. 

(2630.)  Clearing  the  cloth  of  the  loose  parts  of  the  fleece,  the  clipper, 
l)oldiDg  by  the  head,  lays  over  the  sheep  on  its  clipped  side,  and  still  coo- 
Inwiiig  OQ  his  knees,  slips  his  left  knee  a,  fig.  461,  over  its  neck  to  the 
ponnd,  while  his  left  foot  A,  resting  on  the  toe,  supports  the  left  leg  c 
OT«T  the  neck  of  the  sheep,  and  keeps  its  head  d  down  on  the  ground. 
TKg  is  the  third  position  in  clipping.  The  wool  having  been  liared  to 
^  dkoulder  in  the  second  position,  the  clipper  hm  now  nothing  to  do 
■xit  to  commence  where  it  was  left  off  in  the  first  position,  and  clear  the 
"wee  entirely  to  the  back  bone,  meeting  the  clips  where  they  were  left 
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off  in  the  second  poaitioD,  the  left  hand  e  being  still  at  liberty  to  ki 
the  skin  tight,  while  the  right  hand  /  uses  the  shears  along  the  wb 
side  to  the  Uul.    The  fleece  ff  is  now  quite  freed  from  the  sheep. 


allowing  the  sheep  to  rise,  care  should  be  taken  that  its  feet  do  not  1 
come  entangled  in  the  fleece,  for  in  its  eagerness  to  escape  from  the  t 
usual  treatment  it  has  just  received,  its  feet  will  tear  the  fleece  to  piee 
Immediately  that  the  lot  of  sheep  in  the  bam  is  clipped,  it  is  taken 
the  fleld,  and  another  brought  in  its  place. 

(2631-)  A  new  cUpped  sheep  should  have  the  appearance  of  fig.  46 
where  the  shear-marks  are  seen  to  run  in  parallel  bands  round  the  o 
cass,  from  the  neck  and  counter  a,  along  the  ribs  b,  to  the  rump,  a 
down  the  hind  leg  c.  When  pains  are  taken  to  round  the  shefmnai 
on  the  back  of  the  neck  d;  to  fill  up  the  space  in  the  change  of  the  rii 
between  the  counter  and  the  body  at  e  ;  to  bring  the  mariu  down  t 
to  the  shape  of  the  leg ;  and  to  make  them  run  strught  down  the  ti 
a  sheep  in  good  condition  so  clipped  forms  a  beautiful  object.    A  abt 
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tSppfld  to  perfectiotk  Bhonld  have  no  niarts  at  all,  for  they  are  formed  of 
tmail  ridgleta  of  wool  left  between  each  course  of  the  shears ;  hut  such 
ait^etf  in  clipping  with  shears  is  scarcely  possible,  and,  at  any  rate,  the 


time  occupied  in  doing  it  would  be  of  more  value  than  all  the  wool  that 
*oiild  be  gained.  It  should  be  borne  in  mind,  however,  that  the  closer 
i^ieep  is  clipped,  it  is  the  better  clipped,  and  is  in  a  bettor  state  for 
Ibe  growth  of  the  next  year's  fleece. 

(3632.)  I  have  introduced  so  many  illustrations  on  this  subject,  in  or- 
der to  shew  the  most  easy  positions  that  can  he  assumed  in  clipping,  both 
toman  and  animal,  that  these  positions  may  easily  be  compared  with  the 
MUQOD  ones-  On  making  this  comparison,  it  is  necessary  to  look  again  at 
tbejfo-j/ stage  of  the  process,  fig.  459,  tlie  common  practice  being  to  place 
Aeiheep  upright  on  its  tail,  and  the  clipper  to  stand  on  hb  feet,  sup- 
fwting  its  back  against  his  legs — an  insecure  and  painful  posi^on  for 
tbe  dieep,  and  an  irksome  one  ibr  the  man  when  he  bows  down  to  clip 
fte  lower  part  of  the  animal.  Again,  in  the  tecond  stage,  fig.  460,  it  is 
Rttomary  for  the  man  stiU  to  remain  on  his  feet,  and  the  sheep  opon 
>ti  mmp,  while  he  secures  its  head  aideroays  between  his  legs,  in  order 
to  tighten  the  skin  of  the  entire  side  which  is  now  bent  outward.  The 
dit  is  thns  certunly  tightened,  but  at  the  expense  of  the  personal  ease 
irf  die  animal ;  for  the  hand  can  tighten  the  skin  as  well,  as  shewn  in 
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figs.  460  and  461,  by  b  and  e^  whilst  the  bowing  down  so  low,  and  as 
long,  until  he  clips  the  entire  side,  cannot  fail  to  pain  the  man's  back. 
The  third  position  is  nearly  the  same  in  both  plans,  with  this  difference 
in  the  old  one,  which  keeps  the  right  leg  bent,  resting  on  its  foot — a  far 
more  irksome  position  than  kneeling  on  both  knees.  The  treatment  of 
the  fleece  I  shall  consider  in  a  separate  section ;  and  the  mode  of  wash- 
ing and  clipping  Highland  sheep  will  be  found  below.  I  may  here 
remark,  that  sheep-shearing  is  usually  held  as  a  merry  season,  a  sort  of 
harvest,  in  which  an  allowance  of  good  victuals — ^beef  and  broth  and 
beer — is  usually  awarded  to  clippers  engaged  at  their  fatiguing  task. 

(2633.)  Clipping  makes  such  a  change  on  the  appearance  of  sheep, 
that  many  lambs  have  difficulty  at  first  in  recognising  their  mothers, 
whilst  a  few  forget  them  altogether,  and  wean  themselves,  however  de- 
sirous their  mothers  may  be  to  suckle  them ;  but  as  the  ewe  is  content 
with  one  lamb,  many  a  twin  which  does  not  follow  her  is  weaned  on  this 
occasion.  It  should  be  the  shepherd's  particular  care  to  mother  the 
lambs  frequently  after  clipping;  but  I  am  aware  of  the  difficulty  of  bring- 
ing an  old  lamb  and  ewe  together,  without  much  disturbance  to  the  rest 
of  the  flock ;  and  besides,  the  shepherd  cannot  attend  constantly  on  the 
clipped  portion  of  his  flock  while  engaged  with  clipping  the  rest,  and  this 
being  the  case,  constitutes  another  reason,  besides  those  given  above 
(2626.),  for  clipping  the  ewes  last.  Leicester  lambs  are  weaned  at  the  end 
of  June  or  beginning  of  July ;  and  the  process  is  simple  and  safe,  as  most 
of  them  by  that  time  chiefly  depend  upon  grass  for  support.  All  that  is 
required  is  to  separate  the  lambs  from  the  ewes,  in  fields  so  far  lying 
asunder,  as  to  be  beyond  the  hearing  of  the  bleatings  of  each  other. 
Where  there  is  the  convenience,  lambs  should  be  put  on  hilly  pasture  for 
some  weeks  at  this  time,  the  astringent  quality  of  which  gives  an  ex- 
cellent tone  to  their  system,  and  renders  them  more  hardy  for  winter. 
Some  farmers  even  hire  rough  hill  pasture  for  their  lambs,  but  where 
such  cannot  be  had,  they  are  put  on  the  oldest,  though  good  pasture,  for 
a  few  weeks  before  the  aftermath  is  ready  to  receive  them. 

(2634.)  The  ewes,  when  separated  from  their  lambs,  should  be  kept 
in  a  field  of  rather  bare  pasture,  near  at  hand,  until  their  milk  be  dried 
up.  They  must  be  milked  by  the  hand,  for  a  few  times,  till  the  secretion 
ceases — once,  24  hours  after  the  lambs  are  taken  away — again,  36  hours 
thereafter — and  the  third  time  perhaps  2  days  after  that.  Even  beyond 
that  time  a  few  may  feel  distressed  by  milk,  which  the  shepherd  should 
relieve  at  intervals  until  the  udders  become  dry.  Indeed,  milking  after 
weaning  of  lambs,  is  essential  to  the  safety  of  ewes,  and  I  fear  it  is  not  so 
effectually  performed  as  it  should  be  until  the  udders  go  dry.    The  dan- 
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ger  to  be  apprehended  from  its  neglect  is  the  plugging  up  of  the  teats  with 
caseoas  matter,  deposited  therein  by  the  milk  which  should  have  been 
drawn  away ;  and  which  plugging,  in  the  next  lambing-season,  will  pro- 
bably prevent  the  natural  flow  of  the  new  milk ;  and  the  consequence 
will  be,  that  inflammation  will  be  set  up  in  the  udder,  and  ihe  ewe  either 
take  puerperal  fever,  that  is^  udderclap,  ov  garget  (2383.),  and  die,  or  her 
lambs  be  so  restricted  of  milk  as  to  be  half  starved.  Ewes  are  milked 
in  a  very  different  manner  from  cows.  A  long  narrow  bught  formed  of 
bardies  on  both  sides  is  erected  along  a  fence  close  to  the  gate  of  a  field 
near  the  steading  or  dairy,  and  it  should  be  no  larger  than  to  contain  all 
tbe  ewes  in  a  crowded  state.  The  ewes  being  driven  into  the  bnght  head 
inwards,  women  proceed  with  the  milking,  which  is  accomplished  by 
holding  a  small  handy,  that  is,  a  small  vessel  formed  like  a  milking-pail, 
in  the  left  hand,  and  squatting  down  behind  \h^  ewe,  the  milk  is  stripped 
dean  from  the  teats  alternately,  with  the  right  hand  into  the  handy. 
The  milker  requires  to  be  always  on  her  guard,  and  remove  the  handy 
the  instant  she  sees  the  ewe  shewing  the  least  sjrmptom  of  voiding  either 
water  or  foeces,  and  a  ewe  is  very  apt  to  void  the  former  whenever  she 
is  touched  behind  for  the  first  time.  Every  ewe  is  turned  out  of  the 
bogfat  by  the  shepherd  as  it  is  milked,  to  prevent  its  coming  in  hand 
again.  Time  was  when  ewe-milking  created  a  great  stir  in  the  farm- 
boose  for  the  making  of  ewe-milk  cheese,  and  so  much  anxiety  did 
housewives  evince  to  make  it,  that  the  ewes  were  milked  till  thev  were 
perfectly  lean  to  supply  a  sufl&ciency  of  this  sort  of  milk.  Better  ideas 
now  prevail,  and  farmers  very  properly  will  not  allow  their  ewes  to  be 
milked  oftener  than  is  requisite  to  render  them  completely  dry.  It 
was  misplaced  economy  to  reduce  the  condition  (^  the  entire ''ewe-flock 
for  the  poor  boast  of  making  a  few  strong-tasted  cheeses. 

(2635.)  When  lambs  cease  to  bleat  for  their  mothers,  they  should  be 
natked  and  buisted,  not  only  to  identify  them  with  the  flock  of  the  farm 
oo  which  they  are  bred,  but  as  a  record  of  the  particular  blood  from 
which  they  are  descended.  The  markings  are  confined  to  the  ears,  and 
^sist  of  small  pieces  being  cut  out,  or  slits  made  in  the  tips,  with  a 
knife,  from  the  fore  or  back  margin,  or  of  holes  made  with  punching- 
Mppers,  or  of  a  combination  of  both  sorts  of  marks.  The  female  stock 
are  always  marked  on  the  near  ear,  and  the  male  on  the /or  one.  Thus, 
^  single  round  hole  is  punched  through  the  near  ear  of  all  the  ewe- 
^bs,  and  a  similar  hole  through  the  far  ear  of  the  wether  lambs  ;  and 
should  any  of  the  ewe-lambs  be  considered  fit  for  breeding  tups,  they 
^er  receive  an  additional  hole  through  the  near  ear,  or  a  bit  cut  out  from 
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a  margin  of  the  same  ear,  corresponding  to  a  similar  mark  on  their  dams 
or  sires,  to  distinguish  their 
particular  blood  from  the  rest  *** 

of  the  flock.  Twin  ewe-lambs 
receive  a  hole  through  both 
ears.  Tup-lambs  receive  no 
ear  marks,  their  long  tail  serv- 
ing the  purpose  till  they  are 
weaned,  when  they  are  at 
once  transferred  to  the  tups. 
Individual  tups  are  so  easily 
identified,  and  their  descent 

80  well  known  by  the  shepherd,  that  they  require  no  marking.   Fig.  463 
are  the  punching-nippersy  of  which  the  inverted  hollow  cone  a,  having 
its  small  end  sharpened,  is  employed  to  cut  the  hole  out  of  the  ears ;  and, 
to  save  the  ears  from  being  unduly  pinched,  a  pad  of  horn  b  is  insertofl 
into  the  straight  under-arm  of  the  nippers,  the  pieces  nipped  oat  rising 
out  of  the  orifice  c.    The  figure  at  once  shews  how  the  instrument  is 
nsed,  being  similar  to  the  one  used  by  shoemakers  to  punch  holes  into 
the  lappets  of  shoes,  through  which  the  shoe-strings 
are  passed,  and  it  costs  2s.  9d.    Buisting  consists  of 
stamping  a  letter  or  letters,  expressive  of  the  initials 
of  the  name  of  the  owner  or  of  that  of  the  farm,  or  of 
both.    The  buist  or  mark  is  eflPected  by  a  simple  in- 
strument a,  fig.  464,  which  carries  the  capital  letter 
S.     This  mark  is  made  on  the  same  principle  as  the 
ear  marks,  the  near  side  indicating  the  female,  and 
the/ar  aide  the  male  sheep.     The  material  of  which 
the  buist  is  made  is  boiled  tar,  made  viscid  by  a  little 
pitch.    The  sheep  to  be  buisted  are  put  into  a  con- 
venient apartment  of  the  steading,  and  handed  out 
one  by  one,  and  kept  steady  by  holding  the  head  and 
rump  by  the  hands,  and  a  knee  being  placed  against 
the  opposite  side,  causes  the  side  to  be  marked  to 
project.     The  buist  is  then  dipped  lightly  into  the 
melted  tar,  to  prevent  its  dripping ;  and  to  make  the 
mark  vivid,  it  should  be  applied  with  some  force, 
and  with  the  entire  surface  at  once,  to  compress  the 
wool  equally,  and  then  quickly  withdrawn.    The  wool  must  be  quite  dry^ 
or  the  tar  will  not  adhere  to  it    All  new  clipped  sheep  are  buisted  in  thi» 
manner,  and  though  but  a  temporary  mark,  bemg  in  time  obliterated^ 


Fig.  464. 
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dioiigh  not  on  short  wool,  it  serves  the  present  purpose  well.  To  my 
taste,  the  buist  looks  best  on  that  point  which  is  the  roundest  part  of  the 
nb,  bat  others  prefer  it  on  the  shoulder,  the  rump,  or  the  loins.  In 
fig.  464  is  another  instrumented,  the  branding-irimt  also  bearing  the  capi- 
tal letter  S.  It  is  sometimes  used,  and  on  being  heated  in  the  fire,  is 
appKed  to  brand  the  letter  on  one  side  or  other  of  the  nose,  or  on  one 
of  the  horns,  of  Blackfaced  sheep,  or  on  the  horns  of  Highland  cattle, 
in  Eea  of  the  punching-nippers  or  knife,  and  it  makes  an  indelible  mark. 
To  save  twice  handling  of  the  lambs,  they  should  be  marked  and  buisted 
at  the  same  time,  one  person  making  the  marks,  another  applying  the 
bmsting-iron.  The  buist  costs  3s.  and  the  brand  4s.,  though  a  smaller 
instrument,  as  the  letter  has  to  be  cut  out  of  the  brand  like  that  of  a 
die,  and  it  must  be  made  of  the  best  iron  to  stand  frequent  heating. 
These  are  all  the  operations  to  which  sheep  are  subjected  in  summer. 

(2636.)  Some  breeders  of  even  Leicester  sheep  annually  dispose  of  all 
their  lambs,  immediately  after  being  weaned,  except  a  few  ewe-lambs  to 
freshen  the  ewe-flock,  and  such  breeders  keep  a  larger  flock  of  ewes. 
This  difference  of  management  does  not  arise  from  caprice,,  for  it  is 
ioond  that  some  soils  will  maintain  ewes  in  good  keeping  condition  which 
win  not  put  hoggs  in  the  condition  they  should  be  ;  and  there  are  large 
breeding  farms  which  cannot  raise  a  sufficiency  of  turnips  to  maintain 
hoggs  in  winter.  When  lambs  are  sold  they  are  not  marked  or  buisted, 
those  operations  being  left  to  be  done  by  those  who  become  their  future 
owners.  There  are  many  markets  convenient  for  the  sale  of  lambs  in 
sommer  enumerated  in  the  almanacks.  It  is  not  uncommon  to  see  from 
50,000  to  70,000  lambs  at  a  iBur. 

(2637.)  Neither  carse^  dairy ^  nor  farms  in  the  neighbourhood  of  toums,  sup- 
port a  breeding  flock,  and  therefore  have  nothing  to  do  with  washing  and  clip- 
ping sheep.  The  washing  of  sheep  on  pastoral  farms  is  conducted  on  a  some- 
vbu  different  manner  from  what  has  been  described.  A  natural  deep  pool  in 
I  rirer,  or  the  edge  of  a  lake,  is  selected  for  the  purpose,  and  failing  these,  a 
damming  is  made  in  the  gully  of  a  rivulet,  or  even  a  pool  is  dug  in  the  plain 
gnoond  near  a  supply  of  water.  A  bught  of  flakes  or  hurdles,  such  as  in  fig.  216, 
is  made  near  the  edge  of  the  pool,  a  narrow  passage  fit  to  contain  at  most  2  sheep 
ud  2  men  in  breadth,  is  made  also  of  flakes  to  a  jetty,  which  projects  into  the 
p^l  and  is  raised  5  or  6  feet  above  the  water,  and  from  which  the  sheep  is  made 
to  leap  into  the  water  one  by  one.  On  leaping  down  from  this  height,  the 
iheep  go  over  the  head,  and  on  swimming  across  the  pool  reach  the  dry  land  at 
the  opposite  side,  where  another  bught  of  flakes  is  ready  to  receive  them.  They 
^  thus  treated  several  times  till  they  are  clean.  There  are  store-masters  who 
prefer  hand-washing  before  leaping  and  swimming  them  across  the  pool.  Merely 
with  hand-w^tfhing,  I  cannot  see  how  any  sheep  can  be  thoroughly  washed  with- 
^t  ukverting  their  backs,  and  especially  those  which  have  been  smeared.  I 
^^  seen  it  somewhere  stated  in  print,  that  the  more  greasy  the  water  becomes 
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the  cleaner  will  the  sheep  be  washed,  and,  therefore,  the  water  in  which  sheep 
are  washed  should  not  be  changed.  I  suppose  that  this  opinion  preyaik  pretty 
generally,  as  in  any  pool  in  pastoral  districts  that  I  have  seen,  no  means  are 
used  to  let  the  used  water  flow  off,  except  where  it  is  at  liberty  to  flow  away  from 
the  side  of  a  lake.  Theoretically,  this  opinion  may  be  correct,  for  M.  BAspail 
observes,  that  **  when  the  wool  is  washed,  this  soap  (the  yolk)  is  dissolved,  and 
takes  the  salts  along  with  it.  Hence  it  follows,  that  the  water  that  has  been 
used  in  this  process  becomes,  at  each  repetition,  better  adapted  for  the  pur- 
pose.'* Practically,  however,  the  notion  of  greasy  and  dirtied  water  washing  wool 
better  than  clean  will  gain  no  converts  from  those  who  use  clean  water ;  and, 
besides,  every  fleece  has,  or  ought  to  have,  as  much  natural  soap  in  it  as  will 
wash  it  clean  in  clean  water.  No  doubt  soft  water  will  wash  wool  better  than 
hard,  but  all  river  water,  when  exposed  to  the  air  for  some  time,  becomes  soft, 
unless  it  contain  an  inordinate  proportion  of  lime  or  tannin ;  but  be  the  state 
of  the  water  what  it  may  in  particular  localities,  there  can  be  no  doubt  that  wool, 
like  every  thing  else,  is  best  washed  with  clean  water.  There  is  more  probability 
in  what  M.  Baspail  states  immediately  after  delivering  the  above  opinion,  that, 
^'  it  has  been  calculated  that  the  grease  obtained  from  the  washing  of  wool  in 
France  might  be  sufficient  to  manure  about  370,000  acres  of  ground.'*  *  In 
small  lots  of  sheep,  I  have  seen  the  wool  clipped  before  it  was  washed.  The 
clipping  on  a  dirty  skin,  as  may  be  supposed,  was  performed  very  roughly,  but 
independently  of  this,  wool  washed  off  the  sheep* s  back  can  have  no  yolk  in  it, 
and,  consequently,  when  dry,  will  feel  harsh,  and  be  in  an  unfit  state  for  certain 
processes  of  manufacture. 

(2638  )  A  mode  of  washing  sheep,  differing  still  more  widely,  is  practised  in 
Wurtemberg.  Advantage  is  taken  of  a  fall  of  water  at  a  sluice  in  a  river  or  mill- 
lead,  to  place  a  number  of  spouts  to  convey  the  water  in  small  broad  rills,  and 
let  them  fall  from  a  height  of  5  or  6  feet  into  a  pool  below.  Men  hold  the  sheep, 
floating  in  the  pool,  in  different  postures,  under  the  spouts  from  which  the  water 
falls  upon  different  parts  of  their  body.  The  water  first  falls  upon  the  head  and 
shoulders,  the  sheep  being  held  upon  its  rump ;  then  it  falls  upon  the  belly,  the 
sheep  being  floated  on  its  back ;  it  falls  on  one  side  and  then  on  the  other,  the 
sheep  being  placed  on  its  side ;  and  lastly  it  falls  on  its  back,  the  sheep  swim- 
ming in  the  water.  The  washers  all  the  time  shed  the  wool  this  way  and  that 
with  the  bare  arm,  to  let  the  water  reach  every  part  of  the  body,  and  not  with 
the  hand,  in  case  its  manipulation  should  break  the  wool.  The  sheep  are  first 
rubbed  with  soap  in  a  trough  in  which  they  are  made  to  stand,  and  the  cost  of 
the  process  is  about  Id.  a-head.+  I  am  not  sure  that  the  constant  beating  thus 
inflicted  by  the  fall  of  the  water  is  beneficial  to  the  sheep. 

(2639.;  The  clipping  of  sheep  in  most  pastoral  districts  is  conducted  in  a 
most  slovenly  manner.  The  old-fashioned  practice  of  tying  the  legs  of  the  sheep 
together,  on  the  grass  sward  in  the  open  air,  is  still  practised  in  most  parts  of 
the  Highlands,  and  after  the  creature  is  thus  placed  in  a  helpless  state  be- 
tween the  legs  of  the  clipper,  who  sits  on  the  grass  with  the  head  of  the  sheep 
towards  him,  the  shears  are  made  to  ply,  from  the  neck  to  the  tail,  in  irregular 
long  slashes  to  their  very  points,  that  the  fleece  may  be  snatched  off  in  the 

«  Raspail's  Organic  Chemistry,  p.  457. 

f  In  Zcller*8  Landwirthschaftlichen  Maachinen,  Apparate,  und  Oer&the.  iweite  Hefefrang, 
p.  15-21,  !•  given  a  detailed  description  and  plates  of  this  singular  proci^ss. 
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ibortflst  time.  The  legs  are  then  loosened  and  the  sheep  set  at  liberty.  Women 
ira  freqnentlf  employed  at  this  work,  to  which  there  is  no  objection,  provided 
th«jdo  it  properly ;  bat  the  result  is,  that  a  considerable  proportion  of  the  wool 
ii  left  on  the  sheep,  and  their  appearance,  as  a  piece  of  work,  is  most  disgrace- 
ful. The  entire  proceeding  is  the  less  justiSable,  that  the  proper  way  can  be 
dime  as  expeditiously  in  the  hands  of  dexterous  people  as  this  slovenly  method. 
If  btrds  caDnot  clip  any  other  way,  let  them  go  and  learn  it  in  places  where  it 
0  better  done. 

(2640.)  An  improvement  has  been  effected  on  this  mode  of  clipping  byMr  Colin 
Hnnro,  Dingwall.  It  consists  of  erecting  an  awning  of  canvass,  tied  to  stabs 
driven  into  the  ground  at  stated  distances,  and  of  appropriate  heights,  along 
the  ode  of  a  wall.  This  tent,  as  it  ma/  be  called,  is  sufficient  to  hold  as  many 
ibtep  as  is  desired,  by  making  it  large  enough ;  it  protects  them  from  rain, 
lUowB  the  clipping  to  proceed  uninterruptedly,  and  it  screens  the  workers  from 
tlte  beat  of  the  sun.  If  the  part  of  the  ground  occupied  by  the  clippers  were 
nrered  with  canvass,  the  wool  would  be  kept  clean.  A  tent  of  this  sort  can  be 
HMted  at  little  cost,  and  it  would  last  many  seasons. 

(2641.)  Scalded Headt.—SbBop  are  much  infested  in  summer  with  flies.  As 
sfrotecljon  to  the  Aood  against  them,  the  simple  cajD,  or  Aoorf,  as  seen  in  fig  466, 
iieffectuaL  It  may  be  made  of  stout  linen,  and  fastened  with  4  tapes  tied  crosS' 
■iw  uDder  the  chm,  or  of  leather,  and  buckled  at  the  same  place  Leicester 
top*  ahanld  not  be  without  these  caps  in  summer,  especially  when  grazing  near 


"ooda;  and  as  tups  are  occasionally  apt  to  box  each  other,  any  little  portion  of 
^  'bich  may  thereby  be  abraded  on  the  head  will  receive  immediate  protec- 
'*>"  from  the  cap. 

(3U2.)  Hott,  Keda,  and  Fly-blows. — Sheep  are  troubled  with  bots  as  well 
««ttle.  The  fly  is  called  (Eatms  ovia,  and  will  be  found  at  d,  fig.  449.  It 
utnisller  species  than  the  cattle-boi,  being  about  6  lines  in  length.  It  is 
'"Ppwed  to  deposite  its  eggs  on  the  margin  of  the  nostrils,  which,  whenever  it 
™'*^  the  sheep  lies  down  upon  dusty  bare  spots,  holding  its  head  close  to  the 
Enaml,  or,  when  a  number  are  attacked  at  the  same  time,  they  form  a  dense 
Pi'^'Ui,  with  their  noses  pushed  towards  each  other.  The  warmth  and  humi- 
"''J  of  the  nostrils  very  soon  bring  the  e^  to  maturity,  and  the  larvee  find 


874  THE  BOOK  OF  THE  FARM — SUMMER. 

no  difficulty  in  gaining  their  way  into  the  frontal  maxillary,  and  other 
and  cavities  of  the  face.     There  they  adhere  with  2  hooks,  the  secretionB  of 
the  cavities  constituting  their  food.     In  time  they  wriggle  down  the  note  and 
fall  on  the  ground,  in  which  they  undergo  their  future  transformation.     The 
larva  e  is  flat  on  the  under  side,  and  convex  ahove,  of  a  delicate  white  colour* 
without  spines  of  any  kind,  save  the  terminal  hooks  already  mentioned.    A  series 
of  black  transverse  spots  are  visible  on  the  under  side,  covered  with  rough  points. 
The  ked  or  keby  the  Sheep  spider-fly,  Melopfiagus  ovinuSy  is  an  insect  so  well 
known  in  its  nature  and  habits,  that  a  particular  description  here  seems  unneces- 
sary.    It  is  magnified  at  e,  fig.  456,  die  line /shewing  its  natural  size.     Its 
antennsB  g  are  nearly  concealed  in  a  cavity  before  the  eyes,  consisting  of  a  lai^ 
subglobose  articulation,  from  which  a  fiat  membranous  style  arises,  having  4 
teeth  at  the  apex.    The  remarkable  circumstance  attending  the  tribe  of  keds  or 
ticks — which  belong  to  the  family  of  Hippoboscidse,  and  are  included  among  the 
dipterous  or  2- winged  insects,  though  they  are  wingless — ^is,  that  the  young  is 
retained  in  the  body  of  the  mother  until  it  becomes  a  pupa,  there  being  no  other 
instance  amongst  other  2-winged  fiies  of  the  period  of  gestation  extending  be* 
yond  the  state  of  larva.     This  peculiarity  has  caused  the  Hippoboscidso  to  be 
termed  nymphiparous  or  pupiparous  insects.    Much  more  dangerous  tormentors 
of  sheep  are  Blow-fiies,   When  sheep  are  struck  hy  the  fly y  the  symptoms  of  dis- 
ease cannot  be  easily  misunderstood.     They  almost  constantly  hang  down  their 
heads,  sometimes  turning  them  on  one  side  as  if  listening ;  shake  the  tail  with 
a  quick  jerking  motion ;  run  rapidly  from  one  place  to  another,  and  m  doing  so, 
at  times  stop  suddenly  and  stamp  with  the  fore-feet.     The  flies  deposite  their 
eggs  on  any  bare  skin  they  can  find,  and  failing  that,  on  the  wool  on  the  rump, 
below  the  tail,  and  about  the  groins.     If  the  larvce  are  left  undisturbed,  when 
in  large  numbers,  in  2  days  they  will  destroy  the  sheep,  having  in  that  short 
time  eaten  the  flesh  into  the  very  bones,  and  sometimes  exposing  the  entrails ! 
Warm  moist  weather,  in  fields  inclosed  by  woods,  and  in  the  bottom  of  dells, 
are  the  circumstances  and  places  most  favourable  to  their  attacks.     The  smell 
arising  from  excrementitious  discharges,  the  glutinous  matter  left  after  milk- 
ing ewes,  and  long  wool,  are  all  attractive  objects  to  blow-fiies.     A  shepherd 
ought  to  be  able  to  detect  sheep  that  have  been  struck  by  the  fiy  the  moment 
he  enters  the  field.     Dogs  have  been  known  to  point  them,  as  truly  stated  by 
Mr  Price.     "  A  looker's  dog,"  he  says,  "  when  properly  trained,  the  moment 
he  enters  a  field  in  which  are  any  sheep  struck  by  the  fiy,  instantly  singles  out 
the  diseased  animals,  and  runs  up  to  them,  as  much  as  to  say  they  ought  to  be 
caught."  *    Dogs  require  little  training  to  do  this,  partly  because  the  symptoms 
which  struck  sheep  exhibit  are  unequivocal,  but  more  probably  from  the  pecu- 
liar smell  which  maggots  no  doubt  emit ;  or  the  sheep  themselves  may  emit  a 
peculiar  odour  after  being  struck.     The  Ettrick  Shepherd  is  of  opinion  (and  it 
is  a  probable  one)  that  fiies  give  a  preference  to  one  sheep  over  another,  pro- 
bably on  account  of  the  selected  sheep  being  either  actually  subjected  to  diarrhoea, 
or  emitting  such  a  peculiar  fiavour  along  with  its  perspiration,  as  to  be  attractive 
to  fiies,  and  which  may  be  indicative  of  a  predisposition  to  disease,  f    It  is  cul- 
pable in  a  shepherd  to  allow  any  sheep  to  be  dangerously  injured  by  the  fiy. 
He  cannot  prevent  their  attack,  but  he  should  be  able  to  detect  it  before  it  proves 

*  Price  on  Sheep,  p.  472,  Note, 
t  Hogg*f  Shepherds' Guide,  p.  106. 
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rnions  in  its  consequences.    The  sheep  should  be  carefully  obsenred  one  by  one 

when  the  flies  are  active,  and  being  gathered  in  a  convenient  part  of  the  field, 

the  suspected  ones  should  be  caught  with  the  crook,  &g,  397 >  and  examined, 

and  every  maggot  removed  by  the  hand.     As  maggots  are  not  killed  by  being 

thrown  on  the  ground,  they  should  be  collected  in  some  vessel,  and  carried 

away  and  buried.     I  have  seen  a  shepherd  fill  his  hat  with  maggots,  in  the 

oonrse  of  1  hour's  search  amongst  a  small  flock  of  Leicester  hoggs.    Should  the 

maggots  have  broken  into  the  skin,  rubbing  the  part  with  a  strong  solution  of 

oorrosive  sublimate,  or  a  strong  decoction  of  tobacco-liquor  and  spirit  of  tar,  will 

check  a  farther  attack  on  that  part ;  and  should  the  part  affected  be  larger  than 

k  seen  between  the  sheds  of  the  fleece,  the  wool  should  be  removed  with  the 

shears,  and  the  corrosive  sublimate  applied  upon,  and  around,  and  rubbed  into, 

ilie  wound.     Should  the  wound,  on  healing,  indicate  a  dryness  of  the  skin,  in 

consequence  of  the  application  of  the  corrosive  sublimate,  an  ointment  of  tar  and 

lard  will  soften  it,  and  keep  off  the  flies.     Mr  George  Mather,  shepherd,  New 

SooDe,  recommends  a  wash  containing  arsenic,  which  I  have  no  doubt  would 

piOTo  effectual ;  but  I  have  so  great  an  aversion  to  using  arsenic  in  any  shape  on 

a  farm,  that  I  cannot  recommend  it  to  be  used  in  this  case.*    The  most  danger- 

008,  perhaps,  of  all  the  flies  is  the  Chequered  blow-fly,  Sarcophaga  camaria.    It 

is  somewhat  larger  and  more  elongated  in  shape  than  the  common  blue-bottle  fly ; 

general  colour  changeable  grey ;  thorax  with  black  longitudinal  lines ;  abdomen 

corered  with  black  quadrate  spots,  which  give  it  a  tesselated  appearance ;  body 

pretty  thickly  beset  with  strong  hairs. 

It  produces  its  young  alive  ;  hence  ^^'  *®^' 

the  unaccountable    appearance    o£  p,  , 

^gots  in  a  short  time  after  the  ^^Ji^gmp^,-]*  n,  ' 

iheep  have  been  examined.     ••  The  <?yg^  I  ir]!r|  z:  [^^J4^^^  t 

J*rTa,  when  fuU  grown,"  says  Mr  \ '  ^'^  '-■  i 

I^can,  *'  is  scarcely  i  an  inch  in  ^ 

kngth,  as  at  x,  fig.  466  ;  the  head 

<  is  small  and  membranous,  having  *^^  ^^    ..<^  j. 

2  fleshy  prominences  above,  with  a  «k    ^^-•••*  ^^Tty 

R&all  nipple-shaped  knob  m  m,  so 
that  they  beat  a  perfect  resemblance 
to  small  mammee.  Beneath  these 
Bttmmiferous  protuberances  are  2 

-^_,,,  1111  1  1  MAOOOT  or  THE  CBIQUEftED  BLOW-VLT — 

KTong  black  movable  hooks  c  placed  babcophaoa  cabmaxia. 

hy  the  side  of  each  other ;  a  a  is  the 

^  segment  of  the  body,  and  r  one  of  the  anterior  stigmata.  The  principal  use 
^  these  hooks  is  to  tear  off  and  separate  the  fibres  of  the  flesh  on  whidh  the 
^'oatare  feeds*  The  last  segment  of  the  body  d  is,  as  it  were,  cut  across.  Two 
^ge  air-vessels  may  be  seen  running  along  each  side  of  the  body,  terminating 
U  both  ends  in  breathing-holes,  pp  and  ss.  The  description  of  the  maggot  of 
^  fly  will  serve  for  that  of  the  other  flies  about  to  be  mentioned. — Musca 
C^9ar  is  readily  known  by  its  brilliant  green  hue,  which  has  a  silvery  play  of 
ooloors  when  seen  in  cer^un  lights. — Musca  vomotaria,  common  Blue  bottle- 
°7  ^  blow-fly.     This  fly  is  well  known  in  our  houses,  and  may  easily  be  iden- 

*  See  lome  excellent  practical  remarks  on  the  sheep-maggot  by  Air  Mather,  in  vol.  x.  p.  221, 
^f  ^«PriM  EsHtys  of  the  Highland  and  Agricultural  Society. 
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ti6ed  by  its  buzzing  noise  when  on  the  wing.  "  This  is  the  species,*^  obserres 
Mr  Duncan,  *'  of  which  Linnaeus  affirmed  that  3  individuals  could  devour  the 
carcass  of  a  horse  as  soon  as  a  lion.  There  is  no  doubt  that  we  must  impute  to 
it  a  large  share  of  the  injury  our  flocks  sustain  from  this  tribe  of  insects.'* — 
Anthomyia  lardaria  is  rather  more  than  half  the  size  of  the  blue-bottle-fly,  and 
of  a  bluish-black  colour ;  thorax  with  longitudinal  lines ;  and  abdomen  slightly 
tesselated.  It  is  very  common  in  low  sheltered  woods,  and  is  doubtless  often 
associated  with  the  other  in  preying  on  living  subjects.*  It  is  said  that  the 
green-fly  first  attacks  the  sheep,  and  is  succeeded  by  the  more  greedy  blue- 
bottle-fly, which,  having  made  a  suitable  place,  is,  in  its  turn,  succeeded  by  the 
chequered  blow-fly. 

(2643.)  Doddering. — One  great  means  of  warding  oflF  the  attack  of  the  fly 
on  hoggs  is  doddering ^  especially  in  localities  obnoxious  to  flies.  This  ope- 
ration consists  of  clipping  away  all  the  wool  off  the  tail  and  between  the  hind- 
legs.  Should  hoggs  scour,  which  they  are  not  unapt  to  do  when  put  on  fog- 
gRge  immediately  after  being  weaned,  and  when  there  is  no  rough  moory  or 
hiUy  pasture  to  put  them  upon  previously  for  some  weeks,  the  removal  of  the 
wool  will  prevent  the  discharge  remaining  about  the  animal,  and,  of  course, 
deprive  the  fly  of  one  object  of  attraction.  The  use  of  docking  the  tails  of 
sheep  is  now  made  obvious  (2377.)« 

(2644.)  Young  sheep  are  subject  to  serious,  and  even  fatal,  injury  on  farms 
situate  on  the  rocky  cliffs  of  the  ocean,  from  the  attacks  of  the  Raven,  Cormu 
corax.  This  formidable  bird  has  been  seen,  on  approaching  lambs  asleep,  and 
left  alone  by  their  dams  while  grazing  at  a  distance,  to  peck  a  hole  in  their  ab- 
domen, and  draw  out  the  entrails ;  or,  should  the  lambs  awake  on  its  approach, 
to  pick  out  their  eyes.  Even  hoggs,  when  fallen  on  their  back,  have  been  known 
to  have  their  eyes  picked  and  their  entrails  pulled  out.  The  raven  frequently 
builds  its  nest  on  cliffs  overhanging  the  sea,  and,  when  feeding  its  brood,  be- 
comes very  bold,  and  will  take  advantage  of  many  animals  which  they  would 
not  dare  to  approach  at  other  times.  Many  a  hare  falls  a  victim  to  them. 
There  is  no  way  of  destroying  this  bird  but  by  shooting  after  long  watchings, 
or  by  setting  baited  steel  traps  near  their  haunts.  The  Carrion-crow,  Corvus 
corone,  will  perch  itself  on  the  rump  of  a  sheep  that  is  infested  with  maggots, 
and  while  devouring  them,  will  aggravate  their  attack,  by  picking  the  flesh  to 
the  bones.  I  have  saved  many  a  young  leveret  from  being  destroyed  by  the 
carrion-crow. 

(2645.)  Lying  awkvjard, — Leicester  hoggs,  before  being  clipped,  are  so 
loaded  with  wool,  that,  when  annoyed  by  the  ked,  often  roll  upon  their  backs, 
and  should  this  happen  in  the  hollow  of  a  furrow,  cannot  get  up  again.  They 
are  then  said  to  be  awkward  or  awald.  Should  they  lie  for  some  time  with 
their  head  down  the  hill,  with  the  stomach  full  of  food,  they  may  die  on  the  spot 
by  apoplexy.  It  is  a  disgrace  to  a  shepherd  to  allow  sheep  to  die  when  lying  awk- 
ward. He  cannot  prevent  them  falling  awkward,  but  he  should  not  be  so  long 
in  visiting  a  field,  where  rough  sheep  are  grazing,  as  to  give  them  time  to  die. 
Sheep  are  not  easily  discovered  lying  awkward  in  a  furrow,  and,  on  this  account, 
when  the  field  is  examined,  the  ridges  should  be  crossed,  and  every  furrow 
viewed  in  length.  An  accustomed  eye,  however,  can  detect  the  hind-hoofs 
elevated  in  the  air.     Many  dogs  are  quick  in  observing  sheep  in  this  state,  and 

•  Quarttrly  Journal  of  Ajn'iculture,  vol.  xi.  p.  58-63. 


OF  THE  DISEASES  OF  SHEEP.  877 

some  I  hAYO  seen  run  and  take  a  hold  of  the  wool  on  one  side  near  the  ground, 
&Dd  pull  the  sheep  so  far  over  on  its  other  side  as  to  enable  it  to  regain  its 
feet  Sheep  that  have  lain  awkward  but  a  short  time  will  run  instantly  away 
on  getting  up,  but  those  which  have  lain  a  good  while  will  void  much  dung, 
ind  thump  the  ground  with  their  head  and  rump  in  their  struggles  to  get  up, 
and  at  length  become  so  fatigued,  that,  on  regaining  their  feet,  will  appear  stu- 
pified,  and  walk  away  as  if  light-headed. 

(2646.)  The  Sturdy, — There  is  a  disease  in  sheep  called  sturdy  or  tumsick, 
which  produces  so  much  light-headedness  as  to  cause  its  victims  to  turn  round» 
and  seem  stupified.     When  affected  by  it  the  sheep  separates  from  the  flock, 
wanders  into  a  comer  of  the  field,  feeling  an  aversion  to  put  its  head  down  to  the 
ground.    It  seldom  eats,  and  thus  loses  condition,  and  at  length,  becoming  ema- 
ciated, falls  into  a  ditch  or  burn,  and  is  killed  or  dies,  if  it  has  been  so  long  ne- 
glected as  to  be  allowed  time  to  wander  until  such  a  catastrophe  overtake  it. 
Hoggs  are  most  affected  by  this  disease,  and  it  seldom  attacks  large  numbers, 
one  or  two  now  and  then.    What  induces  the  disease  I  do  not  know,  for  it  may  be 
observed  when  hoggs  use  little  exertion  in  walking  to  obtain  their  food  on  turnip- 
land,  and  it  abo  occurs  when  they  wander  over  a  large  range  of  pasture.    Accu- 
rate dissection  of  the  head  has  proved  that  the  disease  is  caused  by  a  living  ani- 
inal  in  the  brain,  the  Many-headed  hydatid,  Hydatis  polycephalus  cerebralL 
"  Instead  of  a  single  head,  there  are  a  great  number  spread  over  the  surface  of  the 
parasite,  and  opening  into  the  same  general  cavity.  When  the  sac  is  distended, 
they  appear  only  as  opaque  spots  upon  it ;  but  a  lens  of  no  great  power  will  give 
&  distinct  view  of  their  heads,  or  rather  necks,  with  the  tentacula  or  barbs  pro- 
jecting from  the  apparent  opening  or  mouth  which  forms  the  extremity  of  them, 
^hese  hydatids  vary  in  size  from  that  of  a  pigeon*s  to  a  hen*s  egg.     The  wall 
of  the  cyst  appears  to  be  composed  of  2  or  3  layers,  the  centre  one  of  which 
Kerns  to  possess  a  muscular  character.     On  examining  them  with  lenses  of  a 
high  magnifying  power,  their  coats  resemble  paper  made  upon  a  wire  frame, 
their  muscular  film  so  plainly  and  regularly  interlace  each  other."*    The  cora- 
plamt  may  be  cured,  though  it  is  seldom  attempted,  the  sturdied  hogg  being 
uUed  whenever  it  is  seen  to  be  affected.     I  was  once  tempted  to  try  the  ex- 
periment of  a  cure  on  a  very  fine  Leicester  gimmer,  which  was  evidently  with 
tvin  lambs,  and  would  lamb  in  the  course  of  a  fortnight.    The  creature  became 
>o  bewildered  under  the  disease,  that  she  was  obliged  to  be  brought  into  the  lamb- 
ing paddock,  and  fed  by  hand  on  cabbages  and  kail.     On  examining  the  head 
Diinutely,  I  discovered  a  soft  spot  near  where  one  of  the  horns  would  be.    £x- 
P^menting  for  life  or  death,  I  cut  an  incision  into  the  skull  round  the  margin 
of  the  soft  spot,  leaving  only  a  small  attachment  which  acted  as  a  hinge  to  the 
piece  cut  out,  and  admitted  of  its  being  so  far  raised  up  as  to  permit  me  to  see 
the  hydatid  distinctly,  and  to  extract  it  entirely  with  a  small  cobbler's  awl,  the 
only  small  instrument  the  shepherd  or  I  had  that  would  answer  the  purpose. 
Shutting  the  lid,  covering  it  with  a  plaster  of  tar  on  a  piece  of  linen,  and  put- 
^gacap,  such  as  in  fig.  465,  on  the  head,  the  gimmer  was  allowed  to  remain  in 
the  paddock  and  was  fed,  and  in  the  course  of  a  few  days  I  had  the  satisfaction  of 
^f^g  her  perfectly  recover,  and  in  due  time  bring  forth  twin  lambs,  and  she  con- 
uQUed  to  breed  for  several  years  after.    The  success  attending  this  experiment, 

•  Youatt  on  Sheep,  p.  379. 
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was  probably  owing  to  the  proximity  of  the  hydatid  to  the  skull,  where  its  pre- 
sence had  produced,  and  was  indicated,  by  the  softening  of  the  skull,  and  in  all 
such  cases,  I  hare  no  doubt  a  similar  cure  may  be  easily  effected ;  but  when  hy- 
datids exist  deeply  in  the  brain,  it  is  questionable  that  a  cure  can  be  effected. 
The  Ettrick  Shepherd  recommends  the  insertion  of  a  wire  through  the  nose 
and  brain  into  the  hydatid,  by  which  puncture  it  would  be  destroyed,  and  the 
wire  may  be  resorted  to  before  the  softness  appears,  or  when,  from  the  situation 
of  the  hydatid,  there  cannot  be  a  softness,  and  he  says,  that  "  several  years 
passed  before  he  failed  in  this  operation  in  any  one  instance  ;*'  *  but  it  is  dear, 
that  no  hydatid  can  be  touched  by  the  wire,  but  such  as  may  happen  to  be 
situate  in  the  determinate  line  of  its  passage.  A  trocar  is  now  used  for  the  pur* 
pose,  like  fig.  272,  but,  of  course,  much  smaller  in  diameter.  The  sturdy  it 
not  an  infectious  disease,  and  I  agree  with  Mr  Parkinson,  that  it  is  not  heredi* 
tary,  for  although  I  have  seen  several  sturdied  hoggs,  I  could  never  traoe  any 
connection  of  the  disease  with  their  parents.f 

(2647.)  Blinding. — ^This  affection  is  sometimes  produced  in  the  eyes  of  she^ 
by  the  wind  blowing  into  them  the  pollen  of  the  grasses.  The  eyes  become 
almost  clogged  up  with  pollen-dust,  and  such  a  degree  of  inflammation  is  some- 
times set  up  in  itkem  as  to  cause  the  effusion  of  pus.  In  many  oases  the  eye- 
lids become  glued  together  with  the  pus.  No  serious  injury  is  produced  by  tiiifl 
accidental  annoyance,  though  it  is  disagreeable  to  the  sheep  for  Uie  time  it  exists. 
Wiping  the  eyes  with  a  wet  spunge  affords  great  relief,  and  this  relief  should  be 
cheerfully  bestowed  by  the  shepherd  once  a-day.  The  annoyance  can  only  last 
till  the  largest  portion  of  the  pollen  is  blown  off  at  the  termination  of  the  period 
of  flowering  of  the  plants,  and  it  may  not  be  of  annual  occurrence,  for  there  may 
be  no  wind,  or  there  may  be  rain  during  the  time  of  the  efflorescence  of  the 
plants. 

(2648.)  Sheep  worried  by  dogs. — Sheep  are  sometimes  destroyed  by  being 
worried  by  dogs,  and  the  vexatious  catastrophe  happens,  perhaps,  most  fre- 
quently early  in  a  summer  morning.  Experienced  dogs  mostly  go  singly  to  do 
this  mischief,  and  take  care  not  to  bark  while  engaged  in  it ;  and  their  only 
object  seems  to  be  to  obtain  a  feed  of  mutton.  Dogs  most  addicted  to  this  mis- 
chief are  mastiffs,  bull-dogs,  bull-dog  terriers,  and  lurchers  having  a  cross  of 
the  colley  in  them,  and  they  are  most  prone  to  it  when  escaped  from  the  chain, 
on  which  they  are  mostly  kept  as  watch-dogs.  An  old  colley  addicted  to  this 
vice  practises  it  with  consummate  art,  and  obtains  mutton  with  the  least  trouble 
to  himself,  whilst  he  commits  the  least  extent  of  mischief.  Pointers  are  very 
apt  to  run  sheep  when  hunting,  and  especially  when  self-hunting.  The  part 
of  the  sheep  chiefly  attempted  to  be  seized  by  the  dog  is  the  throat,  which 
he  tears  open,  and  eats  the  flesh  to  the  neck-bone  ;  and  were  he  content  with 
this  morsel,  or  his  appetite  satisfied,  the  loss  sustained  by  the  depredation 
would  not  prove  of  a  serious  nature ;  but  his  propensity  to  destroy  seems  only 
bounded  by  the  numbers  of  the  flock ;  he  worries  a  few  to  death  and  bites  a 
great  many  more.  The  extent  of  destruction  is  probably  aggravated  by  the 
conduct  of  the  sheep  themselves,  who  run  away  in  a  body  from  the  dog ;  and 
in  fear  of  losing  the  rest  whilst  he  is  bringing  down  one,  he  leaves  that  one  lying 
on  the  ground  and  pursues  the  others,  seizing  the  nearest  him  at  the  time,  one 

•  Hogg's  Shephepd«'  Guide,  p.  fiO. 

t  See  Parkiiuon  on  Live  Stock,  vol.  i.  p.  412. 
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bj  the  back,  another  by  the  throat,  and  a  third  by  the  haunch,  until  a  great 

number  are  rendered  lame  by  bites.    It  is  rare  that  a  dog  tears  more  than  one 

sheep,  as  he  is  probably  scared  by  some  noise,  or  other  circumstance,  before  he 

Jias  time  to  break  into  another.    When  a  lamb  is  run  after,  it  is  so  easily  over- 

<»me  that  the  dog  tears  its  neck  open  at  once  and  satisfies  himself  upon  it.     I 

not  aware  that  a  dog  which  worries  sheep  can  be  deterred  from  the  prac- 

by  any  means,  certainly  an  old  dog  cannot,  and  the  only  fate  that  should 

^k^wait  so  hardened  an  offender  is  the  rope  and  tree ;  but  a  young  dog,  espe- 

4cially  a  pointer,  may  be  deterred ;  and  the  most  effectual  way,  I  believe,  of  de- 

^^rring  him  for  the  future,  is  to  couple  him  for  a  few  days  to  the  carcass  which 

has  worried,  and  cause  him  to  drag  it  about  with  him ;  or,  in  a  hill  country, 

couple  him  to  a  Black-faced  ram  for  some  days,  with  a  sufficient  length  of  chain 

allow  the  ram  to  turn  round  and  butt  him  severely  with  its  horns.     An  in- 

caq>erienced  dog  attempting  to  seize  a  Black-faced  wether  by  the  neck  incurs  the 

liazard  of  having  an  eye  poked  out  with  the  point  of  a  horn  by  a  sudden  move- 

xn^t  of  the  head.    In  every  attack  of  sheep  by  dogs  there  are  comparatively  few 

deaths  to  the  number  injured,  and  were  time  afforded  most  of  the  bitten  sheep 

would  most  probably  recover ;  but  the  usual  custom,  in  the  excitement  which 

sach  an  occurrence  creates,  is  to  kill  the  sheep  with  the  view  of  preventing  a 

total  loss  of  the  mutton*;  for,  were  they  to  die  in  the  blood,  the  mutton  would 

be  rendered  unfit  for  use.    There  were  once  9  of  mj  Leicester  ewes  worried  by 

a  dog,  3  of  whom  were  bled  on  the  spot,  and  the  shepherd  would  have  bled 

otlker  2,  but  I  would  not  let  him ;  and  from  the  recovery  of  these  bad  cases  by 

tU  Jneana  used,  I  was  persuaded  that  the  3  which  were  killed  would  have 

leorered  had  they  been  permitted  to  live.     There  is  no  doubt,  however,  that 

Aeep  which  have  been  run  and  worried  ever  so  little  are  a  long  time,  if  ever,  of 

i^Tering  their  customary  composure,  and  on  this  account  alone,  the  owner  of 

t  dog  that  runs  other  people^  s  sheep  should  be  severely  fined  over  and  above 

tbe  value  of  the  sheep  actually  injured. 

(2649.)  Lamb  for  the  table. — I  think  that  every  farmer  who  possesses  sheep 
^old  supply  his  own  table  with  lamb  in  summer.  I  am  aware  that  breeders 
of  the  valuable  kinds  of  sheep  grudge  to  use  their  lambs  at  table,  and  no  doubt 
^  table  would  thus  be  supplied  at  considerable  cost;  but  there  are  other 
niodes  of  obtaining  the  end  without  making  any  sacrifice,  such  as  purchasing  a 
few  Black-faced  ewes  and  crossing  them  with  a  Leicester  tup.  Such  a  cross 
^uld  supply  the  requisite  number  of  lambs  of  the  finest  quality  for  the  table» 
^  the  ewes,  before  becoming  old,  could  be  fed  off  and  sold.  There  is  no 
*>tt  of  meat  so  readily  obtained  and  suitable  for  the  table  in  summer,  on  account 
of  small  joints,  and  being  fit  for  use  when  killed,  as  lamb.  The  jigot  boiled, 
^  the  fore-quarter  or  loin  roasted,  and  relished  with  a  thin  slice  of  toasted 
^,  makes  an  excellent  dinner  in  a  summer's  day ;  and  who  does  not  enjoy  a 
^  roast  rib  and  shoulder  of  lamb,  with  dressed  salad,  and  cucumber,  even  in 
^  hottest  period  of  the  dog-days,  when  the  very  sight  of  any  other  sort  of  meat 
voold  cloy  the  appetite  1  A  sheep's  haggis  has  been  lauded  by  poet  and  peasant, 
and  though  classed  amongst  the  **  puddin'  race,^*  must  be  regarded  as  too  sub- 
stantial a  dish  for  summer,  and,  in  fact,  possesses  at  all  times  too  grateful  a 
leose  of  the  honour  conferred  upon  it ;  but  a  lamb-haggis  is  a  delicacy  even  in 
s^mer ;  and  as  it  is  seldom  seen  at  table,  I  will  give  you  a  recipe  by  which 
to  jtidge  of  the  merits  of  so  neglected  a  deUcacy  : — Take  the  lights  and  heart 
^^  a  liuni)  and  parbcul  them  for  20  minutes,  and  allow  them  to  stand  till  cold. 
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Then  mince  them  pretty  small,  and  mix  with  the  mince  2  table-spoonfuls  of 
flour,  and  the  same  of  oatmeal.  Season  the  whole  with  a  small  onion  shred 
fine,  with  pepper  and  salt,  and  a  small  sprig  of  common  thyme.  Clean  the  bag 
thoroughly,  and  turn  it  outside  in ;  that  is,  let  the  minced  meat  be  contained 
within  the  smooth  outside  surface,  and  the  rough  interior  be  left  on  the  outside. 
After  the  mince  has  been  put  into  the  bag,  pour  an  English  pint  of  water  into 
it,  and  then  sew  up  the  bag  tightly  with  a  needle  and  thread.  In  careless  hands 
the  bag  should  be  tied  loosely  in  a  pudding-cloth  to  prevent  its  bursting  if 
too  hastily  boiled  ;  but  if  boiled  for  1  hour  over  a  gentle  fire  the  precaution  of 
the  cloth  is  unnecessary.  Then  serve  the  haggis  on  the  table  in  a  pretty  large 
dish.  To  prevent  the  meat  running  out  into  the  dish  in  carving,  take  a  firm 
hold  of  the  uppermost  part  of  the  bag  with  the  fork,  and  raise  up  the  skin  be- 
fore making  an  incision  in  it  with  the  knife  large  enough  to  admit  a  table-spoon, 
by  which  serve  the  meat  direct  from  the  bag.  Green  pease  is  the  best  vegetable 
to  accompany  lamb-haggis,  and  cauliflower,  kidney-beans,  and  vegetable  mar- 
row, are  all  excellent  accompaniments. 

(2650.)  Those  who  have  many  horse-chestnut  trees,  ^sculus  hippocaatantumt 
may  be  pleased  to  learn  that  their  fruit,  which  is  considered  worthless,  and  even 
poisonous  in  this  country,  though  both  opinions  are  erroneous,  may  be  use- 
fully employed  in  feeding  sheep.  **  Whilst  I  was  at  Geneva  in  the  autumn  of 
1837/'  says  a  correspondent,  "  I  observed  every  one  collecting  carefully  the 
fruit  of  the  horse-chestnut,  and  on  inquiry  I  learnt  that  the  butchers  and  holders 
of  grazing  stock  bought  it  readily  at  a  certain  price  per  busheL  I  inquired  of 
my  butcher,  who  himself  kept  a  very  extensive  grazing  farm,  and  he  told  me 
it  was  given  to  those  sheep  in  particular  that  were  fattening.  The  horse-chest- 
nuts were  well  crushed,  something  in  the  way,  so  I  understood,  that  apples  are, 
previous  to  cider  being  made.  In  Switzerland,  they  are  crushed  or  cut  up  in 
a  machine  kept  solely  for  that  purpose,  then  about  2  lb.  weight  is  given  to  each 
sheep  morning  and  evening.  Sheep  eat  it  greedily  ;  it  must  be  portioned  out 
to  them,  as  too  much  would  disagree  with  them,  it  being  of  a  very  heating  na- 
ture. The  butcher  told  me  that  it  gave  an  excellent  rich  flavour  to  the  meat. 
The  Geneva  mutton  is  noted  for  being  as  highly  flavoured  as  any  in  England 
or  Wales."* 

(2661.)  There  are  various  modes  of  regulating  hill-sheep  stock,  Spnie  land 
is  suited  to  the  breeding,  whilst  others  are  adapted  to  the  bringing  up  of  sheep. 
On  what  is  called  bare  or  hard  land,  ewes  are  preferred,  and  to  preserve  room 
for  them  their  lambs  are  sold  off  every  year,  with  perhaps  the  exception  of  a 
few  ewe-lambs  to  maintain  the  vigour  of  the  ewe  stock,  and  whero  there  is  no 
such  exception,  great  ewes,  that  is,  ewes  in  lamb,  are  bought  in  lieu  of  the  draft 
ewes  sold.  On  the  other  hand,  soft  land  is  best  suited  to  lambs — ^to  wether- 
lambs  to  be  reared  until  they  become  wethers,  when  they  are  sold  in  autumn  to 
farmers  who  raise  turnips  to  feed  the  sheep  they  do  not  breed  themselves,  or 
to  English  graziers,  who  fatten  them  upon  grass.  The  ewe-lambs  are  sold  to 
others  who  rear  them  until  they  arc  tupped,  and  then  sell  them  as  great  ewes 
to  breeders,  who  purchase  them  to  the  extent  of  the  old  ewes  they  get  quit  of. 
Others  purchase  ewe-lambs  to  convert  into  ewes,  and  after  taking  a  few  crops 
of  lambs  from  them,  sell  them  while  yet  young  to  be  fed  oft*  on  turnips  in  winter. 
It  is  found  dangerous  to  change  the  ewe  stock  on  some  lands,  because  new  ewes 

•  The  Gardener's  Chronicle,  21st  October  1843. 
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beeome  disesfied  on  new  ground,  and  the  fear  of  disease  is  felt  so  strongly, 
tint  the  ewes  on  such  lands  are  not  permitted  to  leave  them,  the  incoming 
tenant  being  bound  to  take  them  at  a  valuation.  Hard  land  bears  scanty  pas- 
tore,  which  is  found  sufficient  and  wholesome  for  breeding  ewes,  though  insuffi- 
ami  for  rearing  young  sheep  to  size  and  condition.  Soft  land  bears  sufficient 
pistore  to  support  young  sheep,  and  to  put  even  old  sheep  into  good  condition, 
bst  it  is  considered  improper  to  rear  ewes  upon  it,  as  they  would  not  only  be 
miintained  beyond  the  pitch  of  profitable  condition,  but  probably  become  dis- 
6i8ed,  especially  in  a  wet  season. 

(2652.)  These  various  modes  of  regulating  the  breeding  of  hill-sheep  have 
probably  originated  from  local  circumstances,  which  cannot  now  perhaps  be 
tneed ;  but  there  is  one  circumstance,  namely,  the  rot,  whose  oonsequences  have 
frequently  had  so  fearful  an  effect  upon  hill-sheep,  and  especially  upon  ewes, 
tbit  e?ery  means  have  been  devised  to  avert  its  recurrence ;  and  a  store-master  is 
JQStified  in  trying  every  means  to  prevent  such  a  calamity.  Other  circumstances 
beeides  the  dread  of  rot  may  account  for  the  many  varied  modes  adopted  for 
managing  hill-sheep,  which  would  otherwise  appear  questionable  practice.  For 
oample, — ^Land  may  support  ewes  in  keeping  condition,  which  could  not  fatten 
vethers;  and  land  may  support  lambs  well,  though  not  wethers.  Young  sheep 
nay  pine  on  land  that  supports  wethers,  because  its  elevation  and  steepness 
naj  fatigue  young  sheep  too  much  to  travel  over  it ;  and  its  herbage  may  be 
too  hard  for  young  sheep.  Such  circumstances  as  these  may  have  affected  the 
piaetiee  of  difi^erent  grazings,  but  still  the  dread  of  the  rot  has  most  probably 
onsedmost  of  the  varied  practices  which  exist  amongst  store-farmers,  for,  with- 
out a  paramount  reason,  it  would  be  difficult  to  account  for  so  great  a  variety 
ofpradace  which  exists  in  situations  that  present  no  marked  difference  of  feature. 
If  this  view  be  at  ali  near  the  truth,  we  may  imagine  when  draining  is  more  general- 
ly pnustised  by  hill-farmers,  it  will  render  pasture  more  uniform  in  similar  locali- 
tiei,  and  management  thereby  become  more  uniform.  Whether  uniformity  of 
pictioe  would  ultimately  be  serviceable  to  store-farms,  I  cannot  pretend  to  fore- 
tel;butthe  general  draining  of  hill-pasture  would  undoubtedly  have  this  beneficial 
effect,  namely,  that  it  would  give  farmers  liberty  to  follow  their  own  plans, 
vbereas,  at  present,  all  are  obliged  to  act  as  if  placed  under  the  control  of  an 
overpowering  influence.  Let  the  physical  effects  of  wet  pasturage  be  overcome, 
te  is,  let  die  rot  be  subdued,  and  the  mind,  emancipated  from  its  dread,  will 
^nate  a  general  system  of  managing  hill -flocks  more  in  accordance  with  sound 
pfindple. 

(2653.)  Sheep  on  hill-pasture  delight  in  summer  to  spread  themselves  over, 
^  to  go  to  the  highest  point  of  their  range.  Ewes  are  restricted  in  their  range 
^  the  lambs,  which,  when  young,  shew  little  inclination  to  wander  afar,  but 
^'^Aet  to  lie  down  and  sleep  after  being  satisfied  with  milk.  Hoggs  keep  nauch 
^^fether,  and  on  that  account  do  not  wander  far  from  their  morning  lair,  where- 
*Hr  that  may  be.  Wethers,  on  the  other  hand,  attain  the  height  of  their  pas- 
^^>nge  at  an  early  period  of  the  day,  and  remain  till  dusk.  You  thus  see, 
•Wi  sheep  of  different  ages  are  brought  up  together,  how  usefully  they  distri- 
^  themselves  over  their  entire  pasture  ;  and  where  only  one  class  of  sheep 
^  reared,  they  extend  their  range  according  as  their  age  increases,  or  their 
food  beoomea  bare.  On  contiguous  estates,  where  there  is  no  march  dyke  to 
^we  their  common  boundary,  it  is  quite  possible  that  the  flock  of  one  pro- 
P^^y  may  occasionally  trespass  on  the  pasture  of  another.     Should  this  happen 
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in  the  early  part  of  the  day,  the  shepherds  should  not  dog  off  the  strange  sheep, 
as  that  may  render  them  restless  even  for  days,  but  to  wait  till  nightfall,  and 
then  point  them  gently  over  the  march  to  their  own  ground,  where  they  will 
take  to  their  usual  lair.  Sheep  usually  select  a  spot  for  resting  at  night, 
and  it  will  mostly  be  that  which  is  safest  for  them,  especially  if  the  sheep  are 
aged,  and  well  acquainted  with  the  ground.  In  fino  weather  they  should  not  be 
disturbed  in  thus  selecting  their  lairs  ;  but  in  case  of  threatening  storm,  they 
had  better  be  directed  to  the  sheltered  side  of  the  pasture,  or  even  near  the 
stells,  if  need  be.  Within  enclosed  fields  in  the  Lowlands,  sheep  can  hardly  go 
wrong  in  summer  in  selecting  their  lairs  fur  the  night. 

(2654.)  All  the  uppermost  part  of  our  mountain  pastures,  as  well  as  many 
pprtions  of  lower  elevation,,  consist  of  a  soil  very  different  in  its  nature  from  what 
is  met  with  in  valleys ;  I  mean  peat-earthy  not  the  soft  peat  of  bogs,  but  the  hard 
peat-earth  which  covers  our  mountains.    The  usual  and  natural  produce  of  this 
earth  is  heath,  consisting  usually  of  3  kinds,  the  Calluna  vulgaris^  common  ling, 
the  EAca  tetralix,  cross-leaved  heath,  and  the  Erica  cenerea,  fine-leaved  heath. 
Peat-earth  is  only  found  in  the  colder  portions  of  the  temperate  zone,  and  it  is 
formed  from  the  partial  decomposition  of  several  cryptogamic  plants.     Profes- 
sor Jameson''s  theory  of  the  formation  of  peat-earth  is  in  these  terms : — **  The 
woody  or  other  vegetable  matters,  being  slowly  deprived  of  a  portion  of  their 
hydrogen  by  the  putrefactive  process  of  heat  and  moisture,  become  brown  by 
tiie  precipitation  of  carbon,  and  at  the  same  time  somewhat  soluble  in  water  and 
spirit  of  wine,  thus  forming  a  kind  of  bituminous  matter.     By  a  further  decom- 
position more  hydrogen  is  separated,  when  the  vegetable  matter  becomes  inso- 
luble in  water,  but  still  soluble  in  alkali.     Lastly,  nearly  the  whole  of  the  hy- 
drogen is  separated,  when  a  black  substance  is  left,  what  is  called  peat-earth. 
This  last,  by  exposure  to  the  air,  combines  with  a  portion  of  oxygen,  forming 
suberic  acid."     Peat-earth  might  be  greatly  improved  by  surface-draining  and 
top-dressing,  and  in  many  situations  would  yield  a  superior  produce  than  heath 
for  the  support  of  sheep,  at  least  in  summer.     It  has  long  been  known,  that 
lime,wheu  applied  to  peat-earth,  causes  it  to  produce  an  abundance  of  white  clo- 
ver, TrifoUum  rcpens,  and  as  the  rationale  of  this  remarkable  effect,  as  I  l\ave 
reason  to  know,  was  first  propounded  by  Professor  Jameson,  I  give  it  in  his  own 
words : — **  Wo  have  already  observed,  that  peat  contains  the  suberic  acid,  or 
one  nearly  allied  to  it,  which  appears  to  be  formed  in  greater  quantity  the 
longer  the  peat  is  exposed  to  tlie  action  of  the  air  ;  thus  assisting  in  retarding 
the  decomposition  of  the  peat,  of  course  preventing  its  being  useful  in  vegeta- 
tion.    Marl,  shells,  and  limestone,  are  useful^  in  a  triple  capacity :   \sty  by  re- 
moving the  acid,  the  vegetable  matter  is  allowed  to  decompose  more  rapidly ; 
2c?,  the  combination  of  the  acid  with  the  lime  forms  a  compound,  which  may 
assist  in  vegetation  ;  and,  3(i,  this  acid  having  a  stronger  attraction  for  lime 
than  the  carbonic,  will  disengage  it  in  considerable  quantity,  when  it  will  assist 
Tegetation.     I  shall  conclude,  with  remarking,  that  there  is  a  considerable  pre- 
judice in  favour  of  quick-lime  :  if  the  explanation  now  given  have  any  plausi- 
bility, it  is  plain  that  carbonate  will  answer  as  well,  if  not  better,  in  the  im- 
provement of  moss-land.s."* 

(2655.)  Pounded  Limestone. — If  limestone  would  answer  the  purpose  of 
improving  peat-earth,,  a^  suggested  by  Professor  Jameson,  it  would  be  worth 

*  Ja:iKSou'i  Mincralogv  of  the  Scot li.  h  I^les,  vol.  ii.  p.  120-57. 
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while  to  erect  mills  for  pounding  it  in  those  Highland  districts  where  it  abounds, 
and  to  apply  it  as  top-dressing  after  the  soil  is  surface-drained,  in  the  man- 
ner attempted  about  the  beginning  of  the  century  on  the  estate  of  Struan  in 
Rannoch,  Perthshire.  After  being  pounded,  the  limestone  was  carried  away  by 
a  run  of  water  to  3  different  ponds,  one  above  the  other.  The  upper  pond  con- 
tained the  grossest  particles,  and  the  lowest  the  finest  part  of  the  limestone, 
which  there  resembled  clay  or  marl  from  its  smoothness.  On  being  put  on  the 
land  at  Struan,  its  effects  were  visible  and  much  approved  of.  I  do  not  see  the 
use  of  putting  pounded  limestone  into  water,  as  it  might  be  used  in  the  manner 
of  limestone  gravel  in  Ireland,  which  proves  of  much  advantage  in  reclaiming 
bog  as  well  as  a  general  manure.  In  its  effects  limestone  is  slower  than  burnt 
lime  slaked,  but  more  lasting,  and  on  that  account  might  prove  a  more  judi- 
cious application  to  hill-pasture,  where  rain  is  much  more  abundant  than  on  the 
j^lains.*  Were  a  large  proportion  of  the  peat-earth  of  our  mountains  to  bear 
"white  clover,  and  other  succulent  plants,  instead  of  heath,  there  is  no  calculating 
the  additional  number  of  sheep  that  might  be  reared  in  this  country. 

(2656.)  The  subject  of  peat-earth  is  suggestive  of  that  of  muir-burning. 
Store-farmers  have  long  been  in  the  habit  of  burning  the  heath  on  their  farms 
ery  year,  with  the  view  of  allowing  it  to  grow  again,  that  its  young  shoots 
support  the  sheep  in  parts  of  grazings  where  there  is  little  or  no  grass* 
^The  injudicious  mannner  in  which  the  burning  is  conducted,  and  the  late  period 
the  season  at  which  it  is  done,  destroys  not  only  the  heath  plant  itself  by  the 
,  but  also  the  eggs  of  grouse.     The  destruction  of  game  by  this  means  na- 
turally determined  the  owners  of  grazings  to  prohibit  muir-burning  altogether, 
^uid  the  consequences  were  what  might  have  been  anticipated,  namely,  the  heath 
jlgrrew  so  tall  and  became  so  old,  that  the  young  grouse  could  not  reach  the  young 
shoots  from  the  ground,  nor  did  a  sufficiency  of  these  grow  every  year  to  support 
^oth  sheep  and  grouse, — the  sheep  nibbling  off  the  short  shoots  which  the  old 
j>Iants  produced,  food  became  scarce  for  the  grouse,  and  they  died.    Hence,  bum-- 
ii^  causing  an  abundant  growth  of  young  heath — ^thereby  raising  the  common 
food  of  sheep  and  grouse — it  is  clearly  the  interest  of  both  landlord  and  tenant,. 
that  heath  shall  be  io  burned  as  to  produce  the  greatest  growth  of  young  shoots. 
The  question  of  burning  betwixt  landlord  and  tenant  being  thus  established  in 
principle,  the  only  difficulty  is  to  discover  a  mode  of  burning  which  wiU  produce 
the  desired  effect.     Now,  there  is,  in  fact,  no  difficulty  of  pursuing  a  plan  of 
homing  which  will  answer  the  purpose  ;  and  it  is  this : — Let  that  part  of  a  hill- 
farm  which  bears  heath  be  supposed  to  be  divided  into  8  or  10  equal  parts,  if  the 
whole  farm  forms  one  hirsel  or  haift ;  and,  if  it  contains  more  hirsels,  let  each 
hirsel  be  divided  into  8  or  10  equal  parts  according  as  it  is  known  the  number 
of  years  the  heath  takes  of  growing  on  the  particular  farm  till  it  is  too  old  for 
use,  which  may  be  so  considered  when  it  reaches  1  foot  in  height.     Suppose  it 
takes  8  years ;  then  let  the  farm  be  divided  in  this  way  : — 
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Burn  No.  1  of  the  first  and  second  hirsel  in  the  year  1844,  and  No.  1  of  all  the 
hirsels  on  the  farm.  No.  1  may  contain  2  acres,  or  10  acres,  as  the  extent  of 
the  farm  will  afford.  Since  No.  1  of  all  the  hirsels  are  at  a  considerable  dis- 
tance from  each  other,  it  b  clear  that  the  burning  of  any  one  number  cannot 
commingle  with  that  of  its  corresponding  number  of  the  same  year.  When 
No.  1  is  burnt  in  1844,  the  heath  on  it  will  hare  become  so  old  as  to  be  ready 
to  be  burned  the  year  after  No.  8  is  burned  in  1851 ;  and  as  Nos.  1  and  8  will 
be  in  the  least  useful  state  as  to  herbage  at  the  same  time,  the  rest  of  the  lots 
between  these  numbers  will  be  in  a  progressively  available  state  both  for  sheep 
and  grouse.  For,  Nos.  4,  5,  and  6  being  but  recently  burnt  and  grown,  the 
heath  on  them  will  not  be  so  tall  as  to  be  beyond  the  reach  of  young  grouse,  and 
at  the  same  time  there  will  be  sufficient  old  heath  in  Nos.  3,  2,  and  1,  not  only 
to  afford  food  and  shelter  to  lambs  and  young  grouse  in  summer,  bat  food  above 
the  snow  to  old  grouse  in  winter,  while  the  snow  will  cover  the  young  heath  in 
Nos.  7  and  8,  and  protect  it  from  the  frost.  In  addition  to  these  particulars, 
I  may  state  it  as  a  fact,  that  young  heath  plants  withstand  much  severer  frost 
than  very  old  plants,  as  the  spring  of  1837  proved.  This  arrangement  is  unex- 
ceptionable, but  still  how  are  the  lots  to  be  burned  1  The  usual  practice  is  to 
set  fire  to  the  heath  on  the  windy  side,  when  the  blaze  soon  towers  to  a  great 
height,  and  is  seen  at  a  great  distance,  and  the  plants  crackle  in  fine  style 
amidst  a  scorching  heat ;  but  the  heat  which  produces  the  crackling  destroys  the 
plants  by  the  roots,  and  the  flame  fanned  by  the  following  gale  runs  along  the 
ground,  catching  every  bush  of  heath  that  presents  itself  the  most  readily,  until 
a  much  larger  space  of  ground  is  on  fire  than  was  desired,  and  the  conflagration 
becomes  so  extensive  that  the  shepherd  and  all  his  family  cannot  extinguish  it. 
Indeed  they  don't  mind  it,  and  retire  to  bed,  and  the  flame  goes  wherever  the 
wind  lists  till  it  has  no  more  heath  to  consume,  or  till  the  wind  lulls,  or  the 
rain  falls.  The  proper  way  is  to  begin  the  fire  along  the  entire  k«-side  of  each 
lot,  when  the  flame  will  not  mount  high,  but  eat,  as  it  were,  its  way  among  the 
heath  against  the  wind,  and  if  any  part  of  the  lot  does  not  take  fire  from  the 
rest,  it  is  easy  to  take  a  burning  brand  and  set  it  on  fire.  Let  the  burning  be 
watched  all  day,  and  if  the  extent  of  the  lot  has  not  been  burnt  by  the  evening, 
let  it  be  watched  ail  night,  and  whenever  it  has  reached  its  prescribed  limit,  let 
it  be  put  out  by  going  to  windward  and  by  beating  and  pushing  a  board  nailed 
upon  a  long  and  limber  pole  against  the  burning  plants.  Where  the  fire 
has  not  reached  the  bounds  of  the  lot,  let  the  flame  bum  until  it  readies  the 
limit.  There  is  none  more  easy  than  this  plan,  and  if  it  were  followed  on  every 
heath-farm  every  year,  there  would  every  year  be  grown  a  certain  quantity  of 
young  heath  well  suited  to  support  both  sheep  and  grouse  in  the  very  best  con- 
dition that  the  plant  is  capable  of  sustaining  them.*  In  whatever  position  the 
farm  is  situated,  it  should  be  considered  from  what  direction  the  wind  prevails 
at  the  period  most  favourable  for  burning  ;  and  No.  1 .  should  be  fixed  on  as  the 
lot  farthest  from  the  wind,  so  that  if  the  wind  prevails  from  the  £.,  or  right 
hand,  No.  8  of  the  above  table  would  be  converted  into  No.  1.  When  the  wind 
prevails  from  either  the  E.  or  W.,  the  burning  should  be  be  begun  on  the  side 
of  the  lot,  but  when  it  prevails  from  the  N.  or  S.,  it  should  be  begun  at  the  end, 
(2657.)  Law  of  Muirbum, — **  Persons  making  muir-bum,  or  setting  fire  to 
any  heath  or  muir  in  Scotland,  from  the  11th  April  to  1st  November,  will  be 
fined  40s.  for  the  first  offence,  L.6  for  the  second,  andL.lO  for  every  other,  or 

*  See  Prize  Essays  of  the  Highland  and  A^cultural  Society,  vol.  ziv.  p.  640-8. 
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suffer  imprisoiiinent  for  6  woeks  for  the  first,  2  months  for  the  second,  and 
3  months  for  every  subsequent  offence  (Idth  Geo.  III.  54.  4.).  The  tenant  or 
possessor  of  the  ground  will  be  deemed  guilty  of  the  offence,  unless  he  prove  that 
the  fire  was  communicated  from  other  grounds,  or  raised  by  some  one  not  be- 
longing to  his  family  (t6.  5.).  Proprietors  of  high  or  wet  muir  may  bum  the 
heather  thereon,  between  the  11th  and  25th  April,  or  if  the  ground  be  let,  he 
maj  gi?e  permission  to  do  so  in  writing  (t6.  6.).  Which  permission,  however, 
must  be  recorded  in  the  Sheriff's  books  (t6.  7.).  Prosecutions  for  the  above 
offence  prescribe  in  6  months  (ib.  14.).' '  * 


(2658.)  The  figures  of  the  bull's  ring  and  bullock- holder  not  having  reached 
me  when  their  use  was  described  in  (2595.),  I  here  give  them  before  conclud- 
ing the  account  of  the  treatment  of  stock  in  summer.  Fig.  467  represents  the 
biltt  ring  in  an  open  state,  ready  to  be  inserted  into  the  bull's  nose,  the  joint 


Fig.  467. 


Fig.  468. 


*U  MULL*a  KIMO  IM  A  ITATB  TO  BK  IMSSmTBO 
INTO  TBB  BDtL*0  MOSB. 


THB  bull's  BIMO  AS  PASTBNBD  IN 
TBB  BDLL*S  MOSB. 


Fig.  469. 


<>  allowing  the  two  sides  of  the  ring  to  open  as  wide  as  the  end  b  may  be  inserted 
Qto  the  hole  burned  into  the  septum  of  the  nose.  Fig.  468  shews  the  ring 
^^bsed,  after  it  has  been  fastened  into  the  nose,  a  being  the  joint,  and  b  the  two 
^  of  the  ring  lapped  over  and  secured  together  by  2  countersunk  screws.  The 
[uig  is  formed  of  ^  inch  of  rod-iron,  and  its  diameter  over  all  is  2^  inches,  and 
^  should  be  highly  finished. 

(2659.)  The  Bullock-holder  is  well  represented  by  fig.  469,  where  a  is  the 

W  which  allows  its  two  parts  to  open  so  far  as  each  to 

^Qter  a  nostril  of  the  animal     The  lever  nut  c  brings  the  2 

^hbed  points  b  as  close  as  to  embrace  and  hold  firm  the  septum 

^  the  nose.     The  leading  rein  is  fastened  to  the  under  ring  e. 

^  form  of  bullock-holder  would  allow  the  points  6  to  be  screwed 

to  any  degree  of  tightness,  until  they  meet  each  other ;  and  it 

tt)  in  my  opinion,  so  far  objectionable,  as  the  screwing  may  be 

^ed  as  far  by  a  rash  hand  as  to  hurt  the  animal  when  the 

instrument  was  moved  in  the  least  degree  to  either  side.    An- 

^er  form  which  I  have  seen,  and  approve  of,  never  allows  the 

2  knobs  h  of  the  instrument  to  be  screwed  closer  than  just  to  em- 

hf^  the  septum  of  the  nose,  allowing  the  holder  to  swing  from 

ue  nose  at  ease  whilst  it  holds  the  nose  firmly  whenever  the  ani- 

^  attempts  to  move  away.     The  cost  of  a  bullock-holder  of 

^^  of  these  forms  is  4s.  each. 


tIib  bullook- 

■OLDim. 


•  TIm  Farmer's  Lawyer,  p.  193-4. 
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66.   OF  ROLLING  THE  FLEECE,  AND  OF  THE  QUALITIES  OF  WOOL. 

**  Come,  gentle  swadni,  the  bright  vniullied  locks 
Collect:        •        •        •        • 
Be  faithful ;  and  the  genuine  locks  alone 
Wrap  round :  nor  alien  flake,  nor  pitch  enfold : 
Stain  not  jrour  storei  with  base  desire  to  add 
Fallacious  weight.** 

Dtes. 

(2660.)  Whenever  a  fleece  is  clipped  from  the  sheep,  a  field-worker 
should  be  ready  to  roll  it  up.     I  have  already  sud  that  a  board  should 
he  provided  to  roll  the  fleeces  upon,  and  it  may  be  erected  either  in  the 
clipping-bam,  or  any  other  adjoining  apartment,  such  as  the  corn-bam ; 
but  the  most  convenient  place  for  it  is  beside  the  clippers,  as  is  also 
the  stance  for  the  rolled  up  fleeces  to  lie  upon  till  the  end  of  the  day's 
work,  when  they  are  removed  to  the  wool-room.    Suppose  the  board 
to  be  placed  in  the  clipping-bam,  the  fleece,  whenever  separated  from 
the  sheep,  is  lifted  unbroken  from  the  cloth,  and  spread  upon  the  board 
on  its  clipped  side.    The  winder  examines  the  fleece  that  it  is  quite  free 
of  extraneous  substances,  such  as  straws,  bits  of  thorn,  of  whin,  or  burs, 
and  removes  them,  and  she  also  removes,  by  pulling  off^,  all  locks  that 
have  lumps  of  dung  adhering  to  them,  and  which  have  escaped  the  notice 
of  the  washers.    The  farmer  should  be  very  particular  in  giving  instruc- 
tions on  the  purity  of  the  fleece,  as  the  purchaser  cannot  unloose  every 
fleece  he  buys ;  and  should  he  find  as  much  filth  in  the  fleeces  after  purchase 
as  to  warrant  the  belief  that  it  had  been  purposely  left  in  them,  he  may 
either  relinquish  his  bargain,  or  make  a  large  deduction  from  the  price 
— in  the  former  case  implying  fraud  on  the  part  of  the  farmer,  and  in 
the  latter  diminishing  his  profits.    And  besides  the  disgrace,  any  person 
who  attempts  to  commit  fraud  in  the  case  of  wool  is  liable  to  be  merced 
in  heavy  fines  when  informed  against,  which  he  puts  in  the  power  of  the 
purchaser  of  the  wool  to  do.   The  winder  being  satisfied  that  there  are  no 
impurities  in  the  fleece,  folds  in  both  its  sides,  putting  any  loose  locks  of 
wool  into  the  middle,  and  making  the  breadth  of  the  folded  fleece  from 
about  24  to  30  inches,  according  to  its  size.    She  then  begins  to  roll 
the  fleece  from  the  tail  towards  the  neck  as  tightly  and  neatly  as  she 
.can,  and  when  arrived  at  the  neck,  draws  the  wool  there  as  far  out, 
twisting  it  into  a  sort  of  rope,  as  will  go  round  the  fleece,  hold  its  own 
end  firm,  and  make  the  entire  fleece  a  tight  bundle.     The  fleece  is  then 
easily  carried  about,  having  the  clipped  surface  outside,  which,  being 
composed  of  wool  saturated  with  yolk,  exhibits  a  shining  silvery  lustre. 
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Fleeces  are  by  no  means  all  alike  either  in  structure  or  colour.     Those 
of  ewes,  for  instance,  will  be  found  thin  and  open  in  the  locks,  of  pale 
colour,  and  feel  light  in  hand  ;  those^  ag£^n,  of  hoggs  will  be  close  and 
long  in  the  pile,  of  a  rich  colour,  and  the  rolled  fleece  will  feel  heavy  and 
be  l>ulky  in  hand.    Neither  will  all  the  fleeces  be  alike  entire  and  in  pro- 
per condition.     An  occasional  fleece  may  want  some  part,  having  been 
shed  ofl^;  and  another  may  be  coated,  that  is,  have  its  wool  felted  to- 
gether like  a  piece  of  very  thick  cloth;  while  another  may  be  a  black 
fleece.   Whenever  any  such  difference  is  observed  in  a  fleece,  it  should 
be  laid  aside.     The  inferior  stray  locks,  and  those  clotted  with  dirt, 
should  be  put  into  a  basket  by  themselves,  to  be  afterwards  washed, 
dried,  and  used  at  home  for  various  purposes,  such  as  in  repairing  of 
saddlery.     Every  day's  clipping  is  carried  into  the  wool-room,  at  W  in 
the  steading,  fig.  4,  Plate  IV.,  which  enters  by  a  stair  from  the  straw- 
barn.  Previous  to  being  occupied,  the  room  should  be  completely  swept  of 
all  dost  from  its  floor  and  plastered  walls,  and  washed  clean  and  dried. 
The  fleeces  are  built  up  on  the  floor  at  a  little  distance  from  the  wall,  put- 
ting the  hogg  and  ewe  fleeces  in  separate  divisions.    The  whole  are  co- 
vered with  cloths,  and  the  shutters  of  the  window  closed.    The  reason  for 
these  precautions,  which  are  too  seldom  attended  to  by  farmers,  is,  that 
the  cloths  keep  off  dust,  prevent  too  quick  evaporation  of  the  yolk  of  the 
wool,  which,  if  allowed,  will  diminish  its  weight,  and  the  window-shut- 
ters being  closed  excludes  the  light,  which  obscures  the  bright  lustre  of 
clipped  wooL     The  odd  fleeces  and  locks  should  not  be  brought  into 
the  wool-room  at  all,  but  the  former  sold,  and  the  latter  prepared  for 
^  immediately,  as  their  imclean  state  creates  an  e£9uvium  which  in- 
doces  the  wool-moth,  the  Tinea  sarciteUa  of  Linnaeus,  to  come  into  the 
wool-room. 

(2661.)  Wool  is  a  ticklish  article  for  a  farmer  to  keep  long.  If  the 
wool-room  is  too  dry,  the  natural  moisture,  occasioned  by  the  yolk,  eva- 
porates, and  the  fibres  become  curled,  and  feel  harsh ;  and  on  the  other 
^d,  if  it  is  too  damp,  which  is  its  usual  condition,  the  fleeces  become 
compressed,  feel  clammy,  and  affected  with  green  and  yellow  mould, 
•^e  wool-moth  then  takes  up  its  residence,  in  summer,  amongst  such 
ficeces,  and  breeds  nimierous  larvae,  which  subsist  on  the  very  fibres  of 
^ewool,  and  of  course  entirely  destroy  their  character.  There  are  far- 
mers who  have  no  wool-room,  but  keep  their  wool  in  the  granary  or  an 
out-house,  where,  of  course,  either  of  these  effects  are  aggravated.  The 
hest  means  that  I  know  of  preserving  wool  for  a  length  of  time  in  the 
^cce,  \&  to  keep  it  in  a  wool-room  with  a  wooden  floor,  packed  in  the 
P^-sheet,  in  which  it  will  be  out  of  reach  of  dust,  light,  and  moths,  and 
where  no  more  air  and  light  need  be  admitted  than  is  desirable.    If 
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it  is  meant  to  keep  wool  only  for  a  few  weeks,  the  means  spoken  of  in 
the  last  paragraph  are  all  that  are  requisite.  The  safest  plan  fdr  the 
wool-grower  is  to  sell  it  every  year  at  the  current  prices,  which  are  de- 
termined at  the  great  wool  fiedrs  that  take  place  in  summer  in  many  parts 
of  the  country,  where  wool-dealers  attend,  and  whose  proceedings  are 
duly  reported  in  the  new^apers. 

(2662.)  When  a  wool-dealer  purchases  wool  from  a  farmer,  he  sends 
his  own  people  to  pack  it  in  his  own  pack-sheets.  Wool  is  weighed  and 
packed  in  this  way : — Wool  is  sold  in  Scotland  by  the  woolnstone  of  24  lb. 
avoirdupois,  and  it  is  weighed  out  in  double  stones  of  48  lb.,  each  being 
called  a  weigh,  UsuaUy  7  Leicester  hogg  and  11  ewe  fleeees  make  1  weigh. 
In  England,  wool  is  sold  by  the  lb.,  and  weighed  out  by  the  tod  of  2  stones 
of  14  lb.  each,  or  28  lb.  In  weighing  out,  the  above  number  of  fleeoes 
may  not  exactly  weigh  the  double  stone;  and,  as  fleeces  are  never 
broken  to  equalize  the  scales,  a  few  small  weights  are  used  to  balance 
the  scale  either  on  the  side  of  the  wool  or  of  the  weights,  at  each  weigh- 
ing. In  this  way  the  weight  of  the  number  of  scalefuls  required  to  fill 
each  pack  are  correctly  ascertained,  a  memorandum  being  taken  of  the 
number  of  weighings.  While  a  simple  and  large  beam  and  scales  for 
weighing  the  wool  is  erecting,  the  pack  for  containing  the  fleeces  is 
also  making  ready,  so  that  they  may  be  packed  immediately  firom  the 
scales,  and  save  much  handling.  Pack-sheets  are  made  of  thin  canvass, 
of  the  shape  of  an  oblong  rectangle,  about  8  feet  long  when  empty,  and 
open  along  one  side.  A  small  stone  being  placed  in  each  end  of  the  open- 
ing of  the  sheet,  a  rope  for  each  end  being  suspended  from  the  ceiling, 
the  stones  form  knobs  which  prevent  the  comers  of  the  sheet  slipping 
through  the  ropes,  as  at  a  a,  fig.  470.  The  sheet  d  is  suspended  just  to 
swim  above  the  floor.  Two  men,  b  and  c,  then  get  into  the  sheet,  and 
placing  the  fleeces,  as  handed  to  them  by  the  woman  «,  in  regular  order 
lengthways  across  its  bottom,  trample  them  down  with  considerable  force, 
especially  at  the  comers,  where  they  are  pushed  down  with  both  feet  set 
together,  while  both  hands  are  holding  firm  by  the  outside  of  the  comer 
of  the  sheet  immediately  under  the  tying,  as  shewn  in  action  by  the 
man  b.  The  second  layer  of  fleeces  is  laid  contrary  to  the  first,  that  is, 
in  length  along  the  sheet,  placing  2  or  3  fleeces  parallel  in  the  breadth 
of  the  sheet ;  but  the  fleeces  at  the  ends  are  always  placed  across  the 
length  of  the  sheet,  in  the  same  position  as  before,  and  pressed  down  in 
the  same  manner.  The  sheet  is  thus  filled  with  alternate  layers  of  fleeces 
to  the  top,  when  the  packers  leave  it,  and  then  loosening  the  ropes,  and 
reserving  the  small  stones  for  the  next  sheet,  immediately  close  the 
mouth  of  the  pack ;  for  if  left  open,  the  elasticity  of  the  wool  will  cause 
the  fleeces  to  rise  so  far  as  to  render  the  closing  afterwards  impracticable. 
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andapadcisdifficulttocloseatanytime.  Wtththeaidofhand-crtunps.in- 
wrtod  into  the  opposite  sides  of  it«  moath,  the  edges  are  broofirht  togtehor. 


and  are  so  held  by  iron  skewers  being  passed  throi^h  both  edges.  When 
a  fiinner  U  packing  wool  on  his  own  account,  it  is  as  well  to  know  that 
oommoD  table-forks  answer  as  well  as  hand-cramps  for  palling  the  edges 
of  the  pack-sheet  together,  and  for  keeping  them  as  close  as  skewers. 
The  edgn  being  thos  brought  together,  they  are  permanently  secored 
by  sewing  with  packing-needle  and  stout  twine,  and  the  skewers  are  ra- 
moTed  as  the  sewing  proceeds.  Thus,  one  pack  is  filled  after  another. 
A  pack  of  wool  /  contains  10  stones,  that  is,  240  lb.  Any  wool  I  have 
seen  packed  in  the  Highlands,  was  not  put  bo  regularly  into  the  sheet 
u  I  have  descrilied ;  the  fleeces  were  crammed  in  and  trampled  down 
in  the  most  irregular  and  promiscuous  manner.  I  once  had  an  oppor- 
tunity of  seeing  Merino  wool  packed  on  a  large  scale  at  Leipzig.  The 
dieets  were  made  of  horse-hair,  and,  during  the  packing,  were  occasional- 
ly nbjected  to  the  pressure  <^  a  long  pole  of  wood  acting  upon  them  as 
a  lever.  The  pole  was  fastened  at  one  end  by  a  ring  to  the  ground,  and 
IwaTy  weights  were  suipended,  and  a  rope  passed  ft-om  the  other  through 
a  ring  in  the  ground,  to  keep  good  what  the  lever  had  gained.  The  wool 
was  packing  kr  Great  Britain,  and  was  to  be  conveyed  in  large  waggons, 
Mch  drawn  by  S  stallions,  to  be  shipped  at  Rotterdam.  In  the  mt  of 
the  out  the  wool  is  seen  piled  up  at  g,  and  the  man  t  is  in  the  act  of 
veigfaiiig  a  scalefiil  with  the  large  beam  and  scales  A. 

(2068.)  Even  on  ^e  slightest  inspection  of  a  fleece  on  the  Aevp's 
)mtk,  one  can  percftire  that  it  contains  wool  of  different  qualities ;  the 
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<;oarser  is  evidentiy  below  and  the  finer  above ;  but  none  but  wool-stap- 
lers would  discover  10  different  qualities  of  wool  in  the  same  fleece.  As 
a  general  description  of  a  fleece,  I  may  mention,  that  the  finest  wool  is 
upon  the  shoulder  and  along  the  top  of  the  back  to  the  rump  ;  the  next 
best  is  below  the  shoulders,  along  the  ribs  to  the  rump— the  coarsest 
being  on  the  haunches — ^and  that  below  the  belly  is  short  and  detached, 
andjcannot  be  classed  with  the  rest.  Each  of  these  parts  have  their  re- 
spective qualities,  which  wool-staplers  classify,  in  order  to  satisfy  the 
wants  of  their  customers,  the  manufacturers.  The  subdivision  of  the 
fleece  by  wool-staplers,  after  they  have  purchased  the  wool  from  the 
farmers,  is  technically  in  these  terms: — Prime — choice — super — ^head — 
downrights — seconds — ^fine  abb — coarse  abb — ^livery — short  coarse  or 
breech-wool.  It  would  be  well  for  wool-growers  to  receive  lessons  from 
wool-staplers  on  the  essential  properties  which  constitute  good  wool,  that 
they  may  be  able  to  judge  whether  the  wool  which  they  grow  be  intrin- 
sically good  or  bad,  comparatively  improving  or  deteriorating,  or  to  what 
species  of  manufacture  it  is  best  suited.  According  to  present  practice, 
wool-growers,  I  believe,  demand  prices  for  their  wool  on  the  faith  of 
markets,  without  knowing  whether  their  wool  is  really  worth  a  high  or 
low  price. 

(2664.)  Good  wool  should  have  these  properties : — The  fibre  of  the 
staple — a  staple  being  any  lock  that  naturally  sheds  itself  from  the  rest 
—should  be  of  uniform  thickness  from  root  to  point,  it  should  be  true^ 
as  the  phrase  has  it ;  the  finer  the  wool,  the  smaller  is  the  diameter  of 
the  fibre  ;  the  fibre  should  be  elastic,  and  not  easily  broken ;  its  surface 
should  have  a  shining  silvery  lustre ;  and  it  should  be  of  great  density 
or  specific  gravity.  Of  a  staple  all  the  fibres  should  be  of  the  same 
length,  otherwise  the  staple  will  have  a  pointed  character  ;  the  end  of  the 
staple  should  be  as  bright  as  its  bottom,  and  not  seem  as  if  composed  of 
dead  wool ;  the  entire  staple  should  be  strong,  and  its  strength  is  tested 
in  this  manner : — take  the  bottom  of  the  staple  between  the  finger  and 
thumb  of  the  left  hand,  and  its  top  between  those  of  the  right,  and,  on 
holding  the  wool  tight  between  the  hands,  make  the  third  finger  of  the 
right  hand  play  firmly  upon  the  fibres,  as  if  in  staccato  on  the  strings  of 
a  violin,  and  if  the  sound  produced  be  firm  and  sharp,  and  somewhat 
musical,  the  wool  is  sound ;  if  the  fibres  do  not  break  on  repeatedly 
jerking  the  hands  asunder  with  considerable  force,  the  staple  is  sound  ; 
if  they  break,  the  wool  is  unsound,  and,  what  is  remarkable,  it  will  break 
at  those  places  which  issued  from  the  felt  of  the  sheep  when  the  sheep 
was  stinted  of  meat  or  had  an  ailment ;  though  it  will  not  break  at  every 
place  simultaneously,  because  the  weaker  part,  occasioned  by  the  greater 
illness,  will  first  give  way.    K  good  fleece  should  have  the  points  of  all 
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its  staples  of  equal  length,  otherwise  it  will  be  a  pointy  one ;  the  staples 
dioald  be  set  close  together ;  and  it  should  be  clean.  One  essential 
good  property  of  wool  is  softness  to  the  feel  like  silk,  which  does  not  de- 
pend on  fineness  of  fibre,  but  on  a  peculiar  property  of  yielding  to  the 
toach  at  once,  and  readily  returning  to  the  hand.  There  should  be  no 
hmrs  m  wool,  neither  long  ones,  which  are  easily  distinguishable  from 
wool,  and  give  the  name  of  bearded  to  the  fleece ;  nor  short  ones,  soft 
and  fine,  like  cai^s  hair,  which  are  not  easily  distinguishable  from  wool, 
and  are  denominated  kemps.  The  long  hairs  are  frequently  of  a  different 
<!oloar  from  the  wool ;  but  the  kemp  hairs  are  of  the  same  colour,  and  of 
the  two,  the  latter  are  much  the  more  objectionable,  as  being  less  easily 
detected.* 

(2665.)  Keeping  all  these  properties  in  view,  it  is  clear  that  a  farmer 
who  breeds  sheep  having  fleeces  with  pointy  staples,  thinly  set  on,  and 
of  unequal  lengths  ;  who  stints  his  sheep  of  food  at  one  time,  and  over- 
feeds them  at  another,  thereby  producing  wool  of  unequal  size,  and  there- 
fore untrue ;  who,  moreover,  does  not  wash  his  sheep  clean,  or  having 
10  washed  them,  allows  their  wool  to  be  again  dirtied  before  being  clipped, 
thereby  creating  much  waste  to  the  manufacturer  to  bring  the  wool  again 
to  a  clean  state ;  the  farmer  who  manages  his  sheep  and  wool  so  as  to 
produce  these  effects,  injures  himself  to  an  incalculable  extent. 

(2666.)  It  is  remarked  by  Mr  Culloy,  that  "  the  Herefordshire  sheep  that 
We  the  finest  wool  are  kept  lean,  and  produce  1^  lb.  each;  if  better  kept  they 
|row  larger,  and  produce  more  wool,  but  inferior  in  quality."  f     This  is  true  of 
CTery  breed  of  sheep,  and  particularly  of  the  Merino,  whose  propensity  to  lean- 
«a*  caused  their  culture  to  be  abandoned  in  Great  Britain  as  being  unprofitable. 
Their  wool  did  not  so  much  deteriorate  in  this  cold  climate,  as  there  was  no  possi- 
Mty  of  getting  mutton  upon  their  carcass.    But  though  leanness  produces  wool 
of  finer  quality  than  high  condition,  yet  the  remark  is  only  strictly  true  when  ap- 
plied to  breeds  which  yield  fine  wool  in  every  state  of  condition,  for  no  degree  of 
wanness  will  cause  a  coarse-woolled  breed  of  sheep,  such  as  the  Black-faced,  to 
produce ^ne  wool.     To  obtain  any  given  quality  of  wool,  therefore,  it  is  neces- 
*wy  to  possess  the  breed  that  produces  it,  and  then  the  wool  will  be  finer  or 
^rser  in  comparison  as  the  sheep  are  kept  in  low  or  high  condition.    There  is, 
^  doubt,  that  the  general  quality  of  wool  in  this  country  has  become  coarser 
^  it  was  years  ago ;  not  because  the  breeds  of  sheep  have  deteriorated,  for,  on 
wie  contrary,  they  have  all  improved,  but  because  the  animals  are  now  kept 
"^ugbout  the  year  in  much  higher  condition  ;  and  this  result  might  have  been 
*oticipated,  for  if  there  is  any  analogy  between  the  vegetable  and  animal  econo- 
^'^J)  we  know  that  well  manured  soil  will  produce  flax  of  thicker  and  longer  fibre 
^  the  same  soil  in  poor  condition  ;  so,  in  like  manner,  sheep  when  in  high 
^dition  produce  wool  of  thicker  and  longer  fibre  than  when  lean.    During  the 
iroprovement  that  has  taken  place  in  the  breeds  of  sheep,  a  counteracting  influ- 
^^i  M I  conceive,  has  been  at  work  to  retain  the  wool  of  finer  quahty  than  the 

•  See  Laccock  on  Wool,  from  p.  168  to  179 ;  Ed.  1805. 
t  Culley  on  Live  Stock,  p.  132.~Ab(«. 
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hi^  condition  would  produce,  I  mean  the  influence  of  shelter ;  and  though  it  mm; 
only  be  of  a  negative  character,  preventing  unequal  evaporation  of  the  jolk  c 
wool,  by  warding  off  cold  and  drying  winds ;  yet,  in  preventing  these,  its  effects  ar 
positively  beneficial,  inasmuch  as  Mr  Luccock  observes,  that  "  the  silky  sofhiesi 
like  most  other  good  qualities  of  the  fleece,  depends  very  much  upon  the  bree 
of  the  sheep,  and  the  quality  of  yolk  which  they  constantly  aford^  It  is  diffi 
cult  to  say  whether  the  density  of  the  fibre  of  wool,  that  most  desirable  pro 
perty,  depends  on  some  general  law  connected  with  the  breed,  or  the  circnm 
stances  in  which  the  fibre  is  produced,  for  the  mere  coarseness  or  fineness  of  th 
fibre  does  not  affect  its  specific  gravity ;  as,  for  instance,  the  close  full-grown  woe 
off  the  shoulder  of  a  sheep,  does  not  differ  materially  in  density  from  that  fron 
the  thin  and  hairy  breech ;  and  hence,  perhaps,  the  density  does  not  depend  oi 
the  breed.  I  am  inclined  to  believe,  that  soil  and  climate  very  much  affect  th 
general  condition  of  fleeces,  for  we  find  wool  grown  in  the  dmlky  districts  o 
England  much  drier  and  coarser  than  that  which  is  produced  on  fine  soft  haze 
loam ;  and  wool  grown  upon  turnips  appears  to  me  coarser  than  when  growi 
on  grass  in  the  same  soil  in  similar  condition.  This  fact  is  undeniable,  tha 
fleeces  from  the  same  breed,  reared  even  in  similar  circumstances,  differ  mud 
in  density.  The  conclusion  to  be  inferred  from  all  these  considerations  seems  t 
be,  that  whatever  induces  the  greatest  secretion  of  yolk,  whether  it  be  breed,  coo 
dition  of  animal,  nature  of  soil,  or  climate,  will  produce  fibre  of  the  greatest  spc 
cific  gravity ;  and  hence  on  grass  on  a  deep  mellow  soil  in  good  heart,  and  in 
sheltered  situation,  a  breed  of  sheep,  capable  of  continuing  in  good  conditio 
throughout  the  year,  should  produce  the  densest  and  the  finest  quality  of  fibi 
of  wool.  If  these  views  be  at  all  correct,  you  can  easily  perceive  how  muc 
depends  on  the  judgment  of  the  farmer  himself,  to  produce  wool  that  will  pes 
sess  the  greatest  number  of  good  qualities. 

(2667.)  Chemically,  **  wool  has  not  yet  been  subjected  to  a  rigid  examina 
tion,**  says  Dr  Thomson,  '*  but  from  the  experiments  made  on  it  by  BerthoUe 
there  is  reason  to  conclude,  that  its  chemical  qualities  do  not  differ  much  froi 
those  of  hair.  When  growing  upon  the  sheep,  it  is  enveloped  in  a  kind  of  soap 
matter,  which  protects  it  from  die  attacks  of  insects,  and  which  is  afterwarc 
removed  by  scouring.  Vauquelin  has  examined  this  matter,  and  found  it  1 
consist  of  the  following  ingredients : — A  soap  of  potash, — carbonate  of  potash,- 
a  little  acetate  of  potash, — ^lime, — a  very  little  muriate  of  potash, — and  an  an 
mal  matter."* 

(2668.)  Mr  Youatt  has  examined  the  external  structure  of  wool  with  the  m 
croscope,  and  has  ascertained  that  the  surface  of  the  fibre  is  covered  with  a  so 
of  scale  which  forms  a  series  of  serrations  along  the  entire  length.  The  gener 
outline  of  the  woolly  fibre  consists  of  a  central  stem  or  stalk,  probably  holloi 
or  at  least  porous,  and  possessing  a  semi-transparency  not  found  in  the  fibr 
of  hair.  From  this  central  stalk  there  springs  at  different  distances,  in  diffe 
ent  breeds  of  sheep,  a  circlet  of  leaf-shaped  projections.  It  is  thus  ascertains 
that  wool  possesses  a  property  common  to  all  independent  homy  fibres  whv 
issue  from  the  felt  of  animals,  namely,  an  irregularity  which  constitutes  a  c€ 
tain  degree  of  roughness  upon  their  surface  from  the  root  to  the  point.  Henc 
both  physically  and  chemically,  wool  and  hair  are  analogous  substances.  Son 
of  the  results  of  Mr  Touatt's  investigations  with  the  microscope,  in  conjunctly 
with  the  micrometer,  were  these  :— 

•  Thomson's  Animal  Chemistry,  p.  305. 
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M drino  wool,    . 
—  Piddoek, .     . 
— —  Sazonj,  .     • 


Leicester,  .... 
Deocan,  black,      .     . 

Odessa, 

WallaohiaTi,  .  .  . 
Australian,  .  .  . 
New  South  Wales,  . 
■  Mr  Arthur's, 

Van  Diemaii*s  Land, 
South  Down,   .     .     . 

Wntshire 

Rjeland,  •  .  .  . 
Cheviot,  hill-fed,  .  . 
———good  pasture, 

Norfolk 

Lincoln,  .  .  .  . 
Irish, 


Dimnetor.  Semtioiis. 

yf^jf  an  inch,  and  2400  in  an 

•••     •••  2560 

•  ••     •••  ^t^\j     *** 

•••      •••  1860     ••• 

•  ••       •••  JL^OU      ••• 
2080 

•  •■      ...  2080      ... 

1920     -. 

-..     ...  2080     — 

...     ..-  2400     ... 


inch. 


•  •  • 


2080 
1860 
2420 
1860 
1440 
1600 
1280 
1920 


••• 


AjioCher  instrument  beside  the  micrometer,  named  the  eirometer,  the  invenUon 
of  the  htte  criebrated  optician,  DoUand  of  London,  and  which  reads  off  diame- 
to  to  a  Torj  minute  fraction  of  an  inch,  is  used  for  measuring  the  diameters 
of  wool,  and  it  may  be  employed  by  an  inexperienced  hand  with  less  chance  of 
ttTor  than  a  micrometer.  It  produces  a  double  image  of  the  fibre  which  are 
ItroQght  in  contact,  and  the  result  is  then  read  off  from  a  circular  index. 

(2669.)  Wool  is  well  known  to  have  a  felting  power,  but  it  is  unknown  in 
what  that  power  consists.  A  coated  fleece  is  a  natural  instance  of  the  felting 
tendency  of  wool.  Mr  Youatt  seems  to  believe  that  the  discovery  of  the  serra- 
tioDs  on  the  fibre  of  wool  accounts  for  its  felting  property.  '^  It  is  a  curious 
U)d  interesting  point  that  has  been  established,''  he  says,  '^  the  existence  of  an 
irregularity  of  form  in  the  wool,  accounting  for  and  necessarily  giving  it  a  felting 
power — is  there  a  variation  in  this  structure  corresponding  with  the  degree  of 
feltmg  power  %  *'  Mr  Boyd  of  Innerleithen,  Peeblesshire,  is  much  disposed  to 
<lQe8tion  Mr  Youatt's  views.  "  Mr  Youatt  asserts  with  much  confidence,'^  he 
remarks,  and  in  this  remark  Mr  Boyd  is  supported  by  Mr  Luccock,  *'  that  the 
felting  properties  depend  entirely  on  the  structure  of  the  wool.  During  an  ex- 
perience of  many  years  I  have  found  this  not  to  be  the  fact,  and  therefore  state, 
without  fear  of  contradiction,  that  in  many  instances  it  is  impossible  to  estimate 
tk  extent  of  the  felting  properties  in  a  variety  of  wools,  until  they  have  been 
tobmitted  to  the  actual  test  of  experiment ;  and  I  am  decidedly  of  opinion,''  he 
^)  **  that  however  perfect  the  structure  of  wool  may  be,  if  produced  in  the 
absence  of  an  oily  or  saponaceous  substance,  it  cannot  possess  the  requisite  proper- 
ties of  a  clothing  material.'' f  Mr  Boyd  is  again  supported  by  Mr  Luccock,  when 
^ktter  says, "  If  the  wool-grower  be  anxious  to  promote  tJie  growth  of  fleeces, 

*  Toaatt  on  Sheep,  p.  87  to  91. 

t  Prise  Essaj  of  the  Highland  and  Agricultural  Society,  vol.  xiv.  p.  6G9. 
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in  which  the  felting  quality  greatly  prevails,  I  should  recommend,  from  the  little 
knowledge  at  present  possessed,  that  he  attend  closely  to  the  supply  «f  natural, 
rich,  and  nutritious  yolk,  which  the  pile  receives  while  growing."  I  confess 
that  Mr  Youatt''s  theory  to  account  for  the  felting  property  of  wool»  in  reference 
to  the  action  of  the  serrations  on  the  surface  of  the  fibre  upon  one  another,  ap- 
pears to  me  unsatisfactory.  On  tlie  authority  of  Mr  Luecock,  the  application 
of  moisture,  warmth,  and  pressure  are  necessary  to  bring  the  felting  property 
of  wool  into  action.  ••  Without  the  aid  of  moisture,"  he  affirms^  •*  it  remains 
perfectly  dormant ;  the  warmth  and  pressure  are  required  to  quicken  the  pro- 
cess." And  he  adds, "  the  degree  of  heat  required  to  make  the  felting  property 
act  with  the  utmost  force,  is  considerably  below  the  boiling  point  of  water,"  and 
that  "  a  higher  temperature  loosens  the  texture  of  the  thread,  and  increases  the 
elasticity  of  the  hair,  thus  giving  it  a  disposition  to  start  from  the  substance  of 
the  cloth  and  spoil  its  surface."*  If  the  action  of  the  serrations  on  the  fibres 
is  the  principal  means  of  felting  wool,  it  must  be  proved  that  they  change  their 
structure  on  being  immersed  in  water  of  a  temperature  near  the  boiling  point* 
which  has  not  yet  been  done.  It  is  also  known,  that  wool,  after  being  combed 
with  heated  iron  combs,  will  not  felt,  and  yet  the  figures  given  by  Mr  Youatt 
of  combed  and  uncombed  wool  of  difi*erent  variaties  indicate  no  such  decided 
change  by  combing  on  the  structure  of  the  serrations,  as  to  warrant  us  in  belier- 
ing  that  in  the  one  state  wool  shall  felt,  and  in  another  it  shall  not. 

(2670.)  Having  mentioned  the  application  of  the  microscope  to  the  structure 
of  wool,  it  may  prove  instructive  to  shew  by  the  same  instrument  in  what  man- 
ner wool  grows.  **  If  the  foetus  of  a  sheep,"  says  M.  Raspail,  "  taken  when 
it  is  of  the  length  of  about  4j^  inches,  and  preserved  in  alcohol,  be  examined, 
it  will  be  found  studded  with  globules  of  uniform  size,  elegantly  arranged,  and 
almost  at  equal  distances,  round  cei*tain  white  spots  disposed  in  quincunxes, 
which  seem,  even  at  this  early  period,  to  indicate  the  places  where  the  hairs 
are  to  grow.  On  the  epidermis  of  the  temple,  instead  of  thin  white  spots,  we 
find  vesicles  projecting  in  the  form  of  bottles,  or  rather  of  urns,  whose  sides 
are  granulated  in  the  same  manner  as  the  epidermis.  These  vesicles  are  the 
rudiments  of  hairs."  f 

(2671.)  The  number  of  sheep  in  the  empire  estimated  by  Mr  Macculloch, 
from  different  sources  of  information,  is  the  following;. — 

In  England, 26,148,463 

In  Scotland, 3,500,000 

In  Ireland, 2,000,000 


ai, 648,463 


By  a  statement  made  by  ti.e  late  Mr  Hubbard,  an  eminent  wool-stapler  in 
Leeds,  the  number  of  packs  of  wool  grown  every  year  in  England  is  463,169  of 
240  1b.  each,  or  of  111,160,560  1b.,  which  gives  an  average  weight  to  each 
fleece,  including  those  of  lambs,  of  4:J^lb.t 

(2672.)  The  term  merino,  applied  to  a  particular  breed  of  sheep  and  variety  of 

•  Luecock  on  Wool,  p.  1G3-8. 

t  Raspairs  Organic  Chemistry,  p.  283. 

X  Macculloch*8  Dictionary  of  Commercet  art.  Wool. 
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wool,  is  of  obscure  origin.     Mr  Southey  informs  us,  that  "  Merino  is  an  old 
Leonese  title,  still  preserved  in  Portugal,  though  long  since  obsolete  in  the  other 
kingdoms  of  Spain.     Perhaps  it  is  a  mongrel  diminutive  of  the  Arabic  title  mir 
or  enUrf  likely  enough  to  have  been  formed  when  the  two  languages,  Spanish  and 
Moorish,  were,  as  it  were,  running  into  each  other.    Mirquehivy  the  augmented 
title,  was  in  use  at  Ormuz.     Merino  would  be  sufficiently  explained  by  suppos- 
bg  it  a  diminutive  grade.    The  old  laws  of  Spain  define  it  thus :  *  He  is  a  man 
who  has  authority  to  administer  justice  within  a  certain  district.*     The  first 
mention  of  this  office  is  in  the  reiorn  of  Bermudo  II.     The  merinos  then  com- 
manded  the  troops  of  their  respective  provinces  in  war ;  but,  before  the  time  of 
Henrique  II.,  it  was  become  wholly  a  civil  office,  and  the  title  was  gradually 
giving  place  to  that  of  Alguacil,  mayor.     Most  probably  the  judge  of  the  shep- 
herds was  called  the  merino,  and  hence  the  appellation  extended  to  the  flocks 
Qnder  his  care.**     It  is  the  general  opinion  that  merino  sheep  came  to  this 
country  from  Spain,  and  so  they  did  at  the  end  of  the  last  century,  but  it  appears 
ihxX  Jine-woolled  sheep  were  sent  from  England  to  Spain  a  very  long  time  ago. 
That  sheep  were  sent  from  England  to  Spain  at  a  known  period  is  certain,  for 
Mr  Youatt  quotes  from  the  chronicles  of  Stowe,  that  "  this  yere  (1464)  King 
Edward  IV.  gave  a  license  to  pass  over  certain  Cotteswolde  sheep  into  Spain." 
And  he  quotes  Baker  also,  who  says,  *^  King  Edward  lY.  enters  into  a  league 
with  John,  King  of  Arragon,  to  whom  he  sent  a  score  of  Costal  ewes  and  four 
rams — a  small  present  in  show,  but  great  in  the  event,  for  it  proved  of  more 
henefit  to  Spain,  and  more  detrimental  to  England,  than  could  at  first  have  been 
unagined."     The  wool  of  the  Cotteswolde  sheep  of  the  present  day  is  long,  and 
not  remarkable  for  fineness.     Perhaps  the  old  Cotteswolde  wool  was  finer  than 
the  present,  because  the  latter  has  been  much  crossed  with  the   Leicester. 
Bat  if  the  old  Cotteswolde  conferred  so  much  benefit  on  Spain,  it  may  be  fairly 
loferred  that  the  wool  of  Spain  was  not  so  fine  as  that  of  England  at  the 
^nie.    But  sheep  were  exported  from  England  to  Spain  prior  to  the  reign  of 
Edward  IV.,  as  Mr  Southey  intimates,  that  "  Fernan  Gomez  de  Cibdareal, 
in  one  of  his  letters  (Epist.  73. )>  mentions  a  dispute  between  two  Spaniards 
concerning  rank  in  the  presence  of  Juan  II.  1437.     It  was  objected  tauntingly 
to  one  of  them,  that  he  was  descended  from  a  judge  of  the  shepherds.     The  re- 
pJy  was,  that  this  office  had  always  been  held  by  hidalgos  of  great  honour,  and 
^nat '  King  D.  Alfonso  had  instituted  it  in  the  person  of  Inigo  Lopez  do  Men- 
Qoza,  when  the  English  sheep  were  first  brought  over  to  Spain  J* "     This  dispute 
occurring  in  1437,  and  referring  to  an  ancient  title  of  honour  which  had  been 
<^nferred  as  far  back  as  the  time  of  the  introduction  of  English  sheep  into  Spain » 
^d  a  taunt  being  given  in  1437  to  a  descendant  of  a  judge  of  the  shepherds, 
tuat  is,  of  a  merino,  thereby  implying  that  he,  the  descendant,  was  at  least  of 
Ae  second  or  third  generation,  it  is  clear  that  the  English  sheep  referred  to  could 
We  no  reference  to  the  Cotteswoldes  exported  in  1464,  as  mentioned  by  Stowe- 
**  How  long  was  it  before  the  merino  fleece  became  finer  than  that  of  the  origi- 
nal stock  ?"  asks  Mr  Southey  ;  and  he  replies,  "  Brito,  who  wrote  towards  the 
«06e  of  the  16th  century,  says  in  praise  of  the  wool  grown  about  Santarem,  it 
w  80  fine  that  it  may  tie  with  that  of  England  (Monarchia  Ltmtania,  f.  i. 
P'  ^^•)    If  the  Spani&Ji  wool  had  been  as  fine  then  as  it  is  now,  he  would  hardly 
have  drawn  his  comparison  from  the  English."*    While  these  facts  are  recorded 

*  Southej's  Omniana,  vol.  ii.  p.  103  8. 
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in  Spanish  Uteratnre  regarding  the  origin  and  ancient  qualitj  of  the  wool  of 
Spain,  the  opinion  of  Mr  Yonatt  eeema  mnch  too  strongly  expressed,  when  he 
sajSy  that  "  Europe  and  the  world  are  origindlly  indebted  to  Spam  for  the  meet 
raluable  material  in  the  manufacture  of  doth.'*  And,  again,  **  The  ohnnaha, 
therefore,  may  be  descendants  of  the  English  sheep/'  namely,  those  aexki  to 
Spain  in  1464,  **  mixed  with  the  common  breed  of  the  country ;  but  farther 
than  this  England  cannot,  with  any  degree  of  justice,  urge  the  claim  which  some 
have  done,  c£  being  instrumental  in  producing  the  iuTaluable  Spanish  wooL"* 
And  yet,  as  we  have  seen,  sheep  were  probably  sent  from  England  to  Spain 
long  before  that  date,  or  eren  long  before  1467,  for  if  the  King  Alphonso  men- 
tioned aboTe  as  haiing  instituted  the  order  of  judge  of  the  shepherds,  be  Alfonso 
the  Wise,  king  of  Leon  and  Castile,  who  is  stated  to  *'  hare  digested  a  code  of 
excellent  laws,  and  rendered  his  name  famous  in  history  by  his  patronage  of  the 
arts  and  sciences,'^!  he  reigned  at  the  early  period  of  from  1252  to  1264.  And 
another  fact  mentioned  by  Mr  Southey,  when  Catherine,  daughter  of  Jdlm  of 
Gaunt,  was  espoused  to  Henrique  III.,  she  took  English  sheep  with  her  as  her 
dowry,  fixes  another  exportation  of  sheep  to  Spain  about  1390,  a  considerable 
while  prior  to  the  Cotteswolde  exportation  of  1464,  and  if  the  English  sheep 
had  been  of  an  inferior  description  to  those  of  Spain,  it  is  not  likdy  that  the 
future  Queen  of  Castile  would  have  taken  them  with  her  as  her  own  dowry.  In 
concluding  this  subject,  Mr  Southey  puts  this  doubting  query ;— -*'  Can  there 
possibly  be  any  truth  in  the  remark  of  Yopes  (t.  7,  §  164.),  who  says,  *"  Daily 
experience  shews  us,  that  if  a  lamb  is  sucked  by  a  goat,  the  wool  becomes  hard 
and  hairy ;  and,  on  the  contrary,  if  a  kid  is  suckled  by  a  ewe,  the  hair  becomes 
soft?'" 


67.  OF  THE  MAKING  OF  BUTTER  AND  CHEESE. 

**  And  now  the  Daibt  claim*  her  oboicent  care, 
And  half  her  household  find  employment  there  : 
Slow  rollj  the  chum,  its  load  of  clogging  cream 
At  once  forgoes  its  quality  and  name : 
From  knotty  particles  first  floating  wide, 
Congealing  butter's  dash*d  from  side  to  side ; 
streams  of  new  millc  through  flowiag  coolers  stray, 
And  snow-white  curds  abound,  and  wholesome  whey.** 

Bloomvibld. 

(2673.)  The  dairy  operations  on  a  farm  of  mixed  husbandry  are 
limited,  both  in  regard  to  the  season  in  which,  and  the  quantity  of  ma- 
terials by  which,  they  can  be  prosecuted.  Until  the  calves  are  all 
weaned,  which  can  scarcely  be  before  the  end  of  June,  there  is  no  milk 

•  T  (matt  on  Sheep,  p.  146-7. 
t  Bigland*s  View  of  the  World,  vol.  ii.  p.  589. 
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to  span  to  make  batter  or  cheese,  but  what  of  the  former  may  suffice 

tost  the  inmates  of  the  farm-house ;  and  as  some  of  the  cows,  at  least, 

will  have  calyed  4  months  before  all  the  cows  are  free  to  yield  milk  for 

the  dairy,  a  full  yield  of  milk  cannot  be  expected  from  them  even  when 

entirely  supported  on  grass.    But  though  thus  limited,  both  in  regard  to 

length  of  time  and  amount  of  milk,  there  is  ample  opportunity  for  per- 

fcrming  every  dairy  operation,  according  to  the  taste  and  skill  of  the 

dairy-maid.    For  example :  Butter  may  be  made  from  cream,  or  from 

the  entire  sweet  milk.    It  may  be  made  up  fresh  for  market,  or  salted 

in  kits  for  families  or  dealers.     Cheese  may  also  be  made  from  sweet 

or  skimmed  milk,  for  the  market ;  and  any  variety  of  fancy  cheese  may 

1)6  made  at  a  time ;  such  as  cream-cheese,  imitation  Stilton,  Gloucester, 

or  Wiltshire.   With  all  these  means  at  command,  to  a  moderate,  indeed, 

but  available  extent,  it  is  quite  possible  for  the  dairy-maid  to  display  as 

mnch  skill  and  taste  in  her  art  on  a  mixed  as  on  a  dairy  farm,  not  only 

in  these  respects,  but  in  the  endless  forms  in  which  milk  may  be  served 

on  the  table  of  the  farmer.    In  short,  the  only  advantage  a  dairy-farm 

poiiesses  over  one  of  mixed  husbandry,  is,  that  all  its  daary  operations 

ire  conducted  on  a  larger  scale, 

(2674.)  The  mUk-house^  large  enough  and  otherwise  convenient  and 
•oitable  for  a  farm  of  mixed  husbandry,  may  be  seen  represented  in 
plan  at  xn,  fig.  82 ;  and  the  cheese-room  adapted  to  the  same  is  seen  in 
plan  at  A,  fig.  33.  The  mode  in  which  a  milk-house  should  be  fitted 
upJs  described  in  (231.),  as  well  as^  a  cheese-room  in  (237.)- 

(2675.)  The  utensils  with  which  a  dairy  should  be  supplied,  comprise 
a  large  number  of  articles,  though  all  of  simple  construction.  The  mUk" 
ditkes  are  composed  of  stoneware,  wood,  metal,  or  stone.  The  stone- 
ware consists  of  Wedgwood  and  common  ware ;  the  wooden  of  cooper- 
^rk,  of  oak-staves  bound  with  hoops  of  iron;  the  metal  of  block-tin,  or 
<^zinc;  and  the  stone  are  hewn  out  of  the  block,  and  polished.  Be- 
^es  these,  utensils  formed  of  a  combination  of  materials  are  used,  such 
as,  wooden  vessels  lined  with  block-tin  or  zinc,  and  German  cast-iron 
dishes  lined  vrith  porcelain.  Of  the  whole  variety,  the  stone,  and  wooden 
o&es  lined  with  metal,  are  stationary,  and  the  rest  movable.  All  milk- 
^es  should  be  of  a  broad  and  shallow  form,  for  the  purpose  of  expos- 
ing a  large  surface  with  a  shallow  depth  of  milk,  in  order  to  facilitate  the 
diaei^agement  of  the  several  parts  of  the  milk.  There  seems  to  be  a  dif- 
ference of  opinion,  which  of  those  substances  have  the  greatest  influence 
^  disengaging  the  greatest  quantity  of  cream  from  the  milk.  I  have 
l^eard  it  maintained  at  one  place,  that  stone  is  much  the  best ;  at  another, 
^t  wood  is  the  best ;  at  another,  that  stoneware  is  preferable  to  all 

^OL.  II.  3  L 
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others,  and  of  the  two  kinds  of  stoneware,  that  the  common  ware  is  bet- 
ter than  Wedgwood*s ;  and  at  another,  that  zinc  is  by  far  the  best ;  from 
all  which  difference  of  opinion  I  would  infer,  that  the  subject  has  not  been 
satisfactorily  ascertained  by  comparative  experiment,  and  which  I  be- 
lieve to  be  the  case ;  but  I  am  sure  that  different  management,  even  in 
the  same  circiunstances,  will  produce  very  different  results  in  this  pro- 
duct of  milk.  Independently  of  the  consideration  of  cream,  however, 
other  circumstances  should  be  regarded  in  making  choice  of  milk-dishes. 
Wooden  ones  require  much  labour  to  keep  them  thoroughly  clean, 
though  they  are  the  least  liable  to  injury  in  the  use.  Metal  ones  also 
require  much  cleaning,  and  are  liable  to  be  bruised ;  and  it  is  not  ques- 
tionable that  they  are  unwholesome  for  milk,  if  not  kept  thoroughly 
clean.  Tin  produces  no  injurious  salt  with  the  acid  of  milk ;  but  the 
salt  produced  by  the  action  of  lactic  acid  upon  zinc,  is  believed  to  be  in 
a  slight  degree  poisonous  to  the  human  stomach.  At  all  events,  the 
thought  of  keeping  milk  in  metallic  dishes  is  unpleasant  to  the  mind. 
Stoneware  is  easily  frangible,  but  is,  nevertheless,  so  cheap,  so  easily 
cleaned,  and  so  safe  in  use,  that  it  forms  the  most  convenient  material 
for  milk-dishes  to  every  class  of  country  people.  The  advantage  of 
Wedgwood  ware  consists  in  its  hardness,  and  the  durability  of  its  glaz- 
ing. The  price  of  dishes  of  common  ware,  of  15  inches  in  diameter,  is 
9d.  each ;  of  Wedgwood's  ware,  from  12  inches  to  24  inches,  from  2s. 
to  8s.  each ;  of  wood,  16  inches  diameter  and  4  inches  deep,  2s.  each ; 
and  of  zinc,  18  inches  in  diameter,  3s.  9d.  each,  and  others  are  3d.  per 
inch  more  or  less,  as  the  diameter  increases  or  diminishes  from  this  size. 
(2676.)  The  other  utensils  are:  Creaming  scallop,  for  taking  the 
cream  off  milk.  A  jar  for  containing  the  cream  imtil  it  is  churned ;  a 
Wedgwood  one,  with  top  and  opening  in  it  to  be  covered  with  muslin, 
to  keep  out  dust  and  let  in  air,  costs  from  6s.  to  7s.  6d.  A  churn,  of 
which  there  are  many  forms,  all  of  which  will  be  found  described  below 
by  Mr  Slight.  A  flat  wooden  kit,  to  wash  butter  in.  Scales  and  weights 
for  weighing  butter,  whether  in  pounds,  fractional  parts  of  a  pound,  or 
in  the  lump.  Jars  or  firkins  for  packing  salted  butter.  Moulds  for  form- 
ing prints  of  butter  for  the  table.  Covered  dishes  for  holding  fresh  but- 
ter in  pounds.  A  tub  for  earning  the  milk  in,  when  about  to  make 
cheese.  A  curd-cutter,  and  a  curd-breaker.  A  drainer  to  lay  across  the 
cheese-tub  while  the  whey  is  straining  from  the  curd.  Cheese- vats  for 
giving  the  form  to  cheese.  A  cheese-press,  a  figure  of  the  most  conve- 
nient and  powerful  form  of  which  is  given  below.  A  furnace  and  pot  for 
heating  water  and  milk.  And  a  supply  of  spring-water  is  an  essential 
concomitant  to  a  dairy. 
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(2677.)  A  word  or  two  on  chums.     The  old-fashioned  upright  hand 
plunge-chum  is  now  confined  chiefly  to  the  use  of  small  farmers  and 
cottars ;  but,  when  inanimate  power  is  applied  to  the  making  of  butter, 
the  upright  chum  is  yet  used  by  many  dairy-farmers  who  conduct  their 
operations  on  a  large  scale.    About  20  years  ago  the  barrel-chum  was 
much  in  vogue,  and  it  was  very  well  suited  for  making  butter,  as  it  kept 
all  the  cream  in  constant  agitation ;  but  the  trouble  required  to  keep  it 
clean,  from  its  inconvenient  form  to  get  within  it,  has  tended  to  bring 
it  into  disrepute.    It  is  now  superseded  by  the  box-churn,  whose  construc- 
tion admits  of  its  being  easily  taken  to  pieces  and  cleaned.    Of  the  two 
forms  of  box-chum,  I  prefer  the  one  in  which  the  agitators  move  hori- 
zontally, because  it  can  be  filled  to  any  degree  of  fulness,  without  dan- 
ger of  the  cream  or  milk  working  out  of  the  journal-holes  of  the  axle. 
Long  ago,  small  chums  were  in  repute ;  though  they  fell  into  desuetude, 
but  lately  have  again  come  into  use,  and  for  making  small  quantities  of 
butter  they  are  admirably  adapted.     Various  constructions  of  small 
chums,  intended  to  regulate  the  temperature  of  the  cream,  have  of  late 
been  proposed,,  some  of  which  are  noticed  below. 

(2678.)  A  word  or  two  also  on  cleanliness.  Unless  the  milk-house  is 
l^ept  thoroughly  clean,  in  its  walls,  floors,  and  shelves,  the  milk  will  be- 
come tainted ;  and  in  order  to  keep  them  clean,  the  floor  and  shelves 
should  be  of  materials  that  will  bear  cleansing  easily  and  quickly.  In 
most  farm-hoiises  the  shelving  is  of  wood,  and  the  floor  of  pavement 
or  brick.  Wooden  shelves  can  be  kept  clean,  but  are  too  warm  in 
summer.  Stone  shelving  is  better,  but  must  be  polished^  otherwise 
cannot  be  sufficiently  cleaned ;  and  to  be  kept  clean,  requires  at  times 
to  be  rubbed  with  sandstone.  Marble  shelving  is  the  best  of  all  for 
coolness  and  cleanliness,  and  they  are  not  so  expensive  as  many  ima- 
gine. Polished  pavement  makes  a  more  durable,  easier  cleaned,  and 
cooler  floor  than  brick.  There  should  be  ample  means  of  ventilation  in 
the  dairy  when  required ;  the  principal  object,  however,  not  being  so 
much  a  constant  change  or  a  larger  quantity  of  air,  as  an  equality  of 
toperature  through  summer  and  winter.  To  obtain  this  desideratum, 
4e  windows,  which  should  face  the  N.  or  E.,  should  not  be  opened  when 
the  temperature  of  the  air  is  above  or  below  the  proper  one,  which,  on 
w  average,  may  be  stated  at  50°  Fahrenheit.  The  milk-house  should  be 
thoroughly  c/ry,  the  least  natural  damp  in  the  walls  and  floor  will  ema- 
^wte  a  heavy  fungus-like  odour,  very  detrimental  to  the  flavour  of  milk 
^d  its  products.  The  utensils  should  all  be  kept  thoroughly  clean,  and 
exposed  to  and  dried  in  the  open  air.  Some  dairy-maids  are  so  care- 
Jess  in  this  respect,  that  I  have  seen  seams  of  green  and  yellow  rancid 
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batter  left  in  the  corners  and  angles  of  chums,  and  a  heavy  smell  of 
dirty  woollen  rags  pervading  wooden  utensils.  However  effectnal  wool- 
len scrubbers  may  be  in  removing  greasinese  left  by  milk  and  butter  on 
wooden  articles,  they  ehoald  never  be  employed  in  a  dairy,  bat  only  coarse 
linens,  which  should  always  be  washed  clean  in  hot  water  without  soap, 
and  dried  in  the  air.  All  the  vessels  should  be  quickly  dried  with  linen 
cloths,  that  no  feeling  of  clamminess  be  left  on  Uiem,  and  then  exposed 
to  the  air.  In  washing  stoneware  dishes,  they  should  not  be  dried  at  that 
time,  but  set  past  singly  to  drip  and  dry;  and  they  should  be  rubbed 
bright  with  a  linen  cloth  when  about  to  be  used.  If  dried  and  set  into 
one  another  after  being  washed,  they  will  become  quite  clammy.  The 
great  objection  to  using  stone  milk-coolers  is  the  difficulty  of  drying 
them  thoroughly  before  being  again  used.  No  milk-house  should  be  so 
situate  as  to  admit  the  steam  rising  from  the  boiler  which  supplies  hot 
water  for  washing  the  various  utensils ;  nor  should  the  ground  before  its 
windows  contain  receptacles  for  filth  and  dust,  but  be  laid  out  in  grass, 
or  furnished  with  evergreens.  It  is  sud  that  the  odour  from  the  blos- 
som of  the  common  elder,  Sambucui  nigra,  in  summer,  is  a  complete 
mnscafuge,  if  I  may  be  allowed  to  coin  a  word. 

(2679.)  The  articles  which  engage  the  dairy-maid's  attention  within 
the  dairy  are  milk,  butter,  and  cheese  ;  and,  first,  as  to  milk.  I  have 
already  said  that  the  milk  is  drawn  from  the  cow  into  a  pail  (2097.),  the 
most  convenient  form  of  which  is  given  in  fig.  471,  and  the  size  of  which 
may  vary  to  suit  the  pleasure  of  the  dairy-maid. 
It  is  made  light  of  thin  oak  staves  bound  with  iron 
hoops,  and  costs  from  2s.  6d.  to  ds.,  according  to 
the  size.  The  milk,  in  being  drawn  from  the 
cows,  is  put  into  a  tub,  and  left  to  cool ;  but  not 
to  become  so  cold  or  stand  so  long  as  to  separate 
the  cream.  The  tub  should  be  placed  in  the  air, 
and  out  of  reach  of  animals,  such  as  cats  and  dogs. 
After  it  has  cooled,  the  milk  is  passed  through  the 
milk-sieve  into  the  milk-dishes,  and  as  much  only 
is  put  iuto  each  dish  as  not  to  exceed  2  inches  in 
depth.  To  know  at  once  the  age  of  milk  in  the 
dishes,  one  mark  or  score  should  be  made  with 
chalk  on  the  dishes  just  filled,  to  shew  that  they 
contain  the  last  drawn  milk,  or  freshest  meal ;  a  second  mark  is  made, 
at  the  same  time,  on  the  dishes  containing  the  meal  before  this  ;  and  a 
third  is  put  on  the  dishes  containing  the  milk  drawn  before  the  second 
meal,  and  which  constitutes  the  third  meal,  or  oldest  milk.   If  the  cows 
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are  milked  three  times  a-day,  when  the  first  mark  is  put  on  the  dishes  of 
the  evening  meal,  those  of  the  morning  meal  of  the  same  day  will  have 
3  marks,  to  indicate  its  being  the  third  meal  previous,  and  the  dishes  of 
the  mid-day  or  second  meal  will  have  2  marks.  At  every  meal  all  the 
utensils  that  have  been  used  sho*ild  be  thoroughly  cleaned,  and  set  past 
dry,  ready  for  use  when  required. 

(2680.)  The  next  care  of  the  dairy-maid  is  taking  the  cream  off  the 
milk.    In  ordinary  weather  in  summer,  the  cream  should  not  be  allowed 
to  remain  longer  on  the  milk  than  3  meals ;  that  is,  when  a  fresh  meal 
is  brought  in,  the  cream  should  be  taken  off  the  dishes  which  have 
3  marks,  when  the  milk  will  be  20  or  22  hours  old ;  but  should  the 
weather  be  unusually  warm,  the  milk  should  not  be  allowed  to  be  more 
than  18  hours  old,  or  that  having  2  marks,  before  the  cream  is  taken  off 
it   For  example,  in  ordinary  routine,  the  cream  of  the  previous  mid- 
day^s  milk  should  be  taken  off  in  the  morning,  and  at  mid-day  the  milk 
of  the  previous  evening  would  be  creamed,  and  so  on  ;  but  when  the 
weather  is  very  warm,  it  would  be  well  to  anticipate  the  creaming  of 
one  meal,  and  take  the  cream  of  the  two  oldest  meals  at  one  time,  and 
in  this  way  take  off  all  the  cream  that  can  be  got  every  18  hours.    The 
reason  for  using  this  precaution  in  taking  off  cream  is,  that  the  milk 
^Id  on  no  account  be  allowed  to  become  sour  before  the  cream  is 
taken  off,  because  the  cream  of  sour  milk  makes  bad  butter.    Let  sweet 
cream  become  ever  so  sour  after  being  taken  off  the  milk,  and  no  harm 
will  accrue  to  the  butter.     Not  that  sour  cream  off  sour  milk  is  useless, 
or  reaUy  deleterious,  for  it  may  be  eaten  with  relish  by  itself,  as  a  dessert, 
w  with  porridge.     The  cream  is  skimmed  off  milk  with  a  thin  shallow 
dish,  called  a  skimmer  or  creamer.    It  may  be  made  of  wood  or  of  stone- 
wire,  and  of  the  two  substances  the  ware  is  preferable  for  cleanliness, 
■id  of  ware  Wedgwoood's  or  porcelain  is  the  best,  being  light,  thin^ 
hud,  highly  glazed,  and  smooth.    There  is  no  other  way  of  taking  cream 
off  dishes  but  with  a  skimmer ;  but  in  stationary  coolers  of  metal  or  of 
>toiie,  a  spigot  is  dravim  cautiously  from  a  hole  in  the  bottom,  through 
which  the  milk  runs  slowly  down  into  a  vessel,  and  the  cream  is  left  on 
Ae  bottom  of  the  vessel ;  and  this  manner  of  separating  the  cream  from 
the  milk  is  said  to  be  the  most  effectual ;  but,  of  course,  the  skimmer  can 
be  used  for  creaming  the  milk  in  coolers,  as  well  as  other  dishes.     The 
cream  when  taken  off  the  milk  is  put  into  a  cream-jar^  in  which  it  accu- 
mnlates  until  churned  into  butter.    Every  time  a  new  portion  of  cream 
is  put  into  the  jar,  the  cream  should  be  stirred  in  order  to  mix  the  dif- 
ferent portions  of  cream  into  a  uniform  mass.     The  stirring  is  usually 
done  with  a  stick  kept  for  the  purpose,  but  spoons  of  Wedgwood  ware 
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are  made  for  doing  it.  The  cream  soon  becomes  sour  in  the  jar,  and  it 
should  not  be  kept  too  long,  as  it  is  apt  to  contract  a  bitter  taste.  Twice 
a-week  it  should  be  made  into  butter,  bowoFer  little  the  quantity  may 
be  at  a  time.  The  skimmed  milk  is  put  into  a  tub  and  made  into  dieeK; 
but  if  a  cheese  is  only  made  every  other  day,  the  milk  kept  for  the  fol- 
lowing day  should  be  scalded  before  it  is  put  into  the  tub. 

(2681.)  On  converting  cream  into  butter^  the  first  act  is  to  put  the 
chum  into  a  proper  state.  It  is  assumed  that  the  chum  when  last  used 
was  put  aside  in  a  thoroughly  clean  and  dry  state.  This  being  the  case, 
a  little  hot-water,  about  2  quarts,  should  be  poured  into  it  to  scald  and 
rinse  it.  In  summer  it  should  be  rinsed  with  cold  water  after  the  hot, 
but  not  in  winter.  Some  people  sprinkle  a  little  salt  into  the  chum  be- 
fore the  cream  is  put  into  it,  but  whether  it  does  any  good  or  not  I  can- 
not say.  The  chum  being  thus  prepared,  the  cream  is  strained  into  it 
through  a  bag  of  coarse  open  sort  of  linen  cloth,  well  known  under  the 
name  of  cheese-cloth.  This  cloth  is  always  kept  in  a  sweet  state,  no 
soap  ever  being  employed  to  wash  it.  It  is  dipped  in  water,  and  then 
held  over  the  chum ;  and  on  the  cream  being  slowly  poured  into  it  from 
the  jar,  the  greater  proportion  will  run  through  into  the  chum ;  but 
the  clotted  part  which  will  contain  in  it  dust,  drowned  flies,  moths,  and 
spiders,  and  other  impurities,  which  it  is  impossible  to  keep  out  of  an 
open  cream-jar,  the  cloth  will  keep  back,  on  being  gently  pressed.  In 
the  small  hand  plunge-chum,  and  in  a  barrel-churn,  a  chum-cloth  is 
required  to  be  put  round  the  mouth  of  the  former,  and  under  the  bung 
of  the  latter,  to  prevent  the  cream  being  thrown  out  in  churning.  The 
temperature  at  which  cream  is  put  into  the  churn  has  a  considerable  in- 
fluence on  the  time  which  the  butter  will  take  to  make,  and  also  on  the 
weight  of  butter  obtained  from  a  given  quantity  of  cream.  It  has  been 
found  that  55°  Fahrenheit  is  the  temperature  which  best  attains  these 
ends,  and  it  is  one  easily  attained  in  a  cool  apartment  early  of  a  sum- 
mer's morning.  The  churning  should  be  done  slowly  at  first,  until  the 
cream  has  been  completely  broken,  that  is,  rendered  a  uniform  mass, 
when  it  becomes  thinner,  and  the  churning  is  felt  to  be  easier.  During 
the  breaking  of  the  cream  a  good  deal  of  gas  is  evolved,  which  is  usually 
let  off  by  a  small  spigot  hole  if  the  churn  be  tight,  such  as  a  barrel- 
chum  ;  but  in  other  chums,  which  have  a  cover,  the  air  escapes  of  itself. 
When  the  motion  of  churning  is  rotatory,  it  should  be  continued  in  the 
same  direction,  and  not  changed  backward  and  forward.  I  am  not  sure 
that  a  satisfactory  reason  can  be  given  for  continuing  uniform  motion  ; 
but  the  opinion  is,  that  the  butter  is  formed  more  simultaneously ;  and 
that  the  backward  and  forward  motions  are  apt  to  make  the  butter  soft. 
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It  is  certain,  at  all  events,  when  the  motion  is  uniform  and  rather  slow, 
the  butter,  whenever  it  is  formed,  is  felt  to  stop  the  motion  of  the  agi- 
tators at  once.    After  the  cream  has  been  broken,  the  motion  may  be  a 
little  increased,  and  continued  so  until  a  change  is  heard  in  the  sound 
within  the  chum,  from  a  smooth  to  a  harsh  tone,  and  until  an  unequal 
resistance  is  felt  to  be  given  to  the  agitators.    The  butter  may  soon  be 
expected  to  form  after  this,  and  by  increasing  the  motion  a  little  more, 
it  will  form  the  sooner,  and,  the  moment  it  is  formed,  the  motion  should 
cease.     The  rate  of  motion  in  churning  butter  is  of  some  importance, 
for  when  performed  too  slowly,  a  longer  time  will  be  spent  in  churn- 
ing than  is  necessary,  and  the  butter  will  be  strong-tasted ;  and,  on  the 
other  hand,  when  the  motion  is  too  rapid,  the  butter  will  be  soft  and 
frothy,  when  the  churning  is  said  to  have  burst.    In  very  warm  weather, 
and  when  the  cream  is  put  in  too  warm,  the  churning  is  liable  to  burst 
with  any  degree  of  fast  motion,  and  hence  the  judgment  is  required  to  be 
exercised  in  the  circumstances.    I  suppose  that  the  most  proper  motion 
inchoming  has  never  been  ascertained  by  experiment,  and  to  determine 
wluch  would  probably  be  tedious,  but  it  would  be  worth  while  being 
tried.    When  butter  forms  from  cream  in  |  of  an  hour  to  1  hour  churn- 
ing, it  is  satisfactory  work,  when  it  comes  much  sooner  it  will  be  soft, 
and  when  much  later  it  will  be  strong-tasted.     The  temperature,  by 
agitation  during  churning,  rises  S"  or  4°. 

(2682.)  Immediately  on  being  formed,  butter  should  be  taken  out  of 
tke  chum  and  put  into  the  butter  tub,  one  of  a  broad  and  shallow  form, 
to  be  worked  up.  A  little  cold  water  being  first  put  into  the  tub,  and 
the  tub  set  in  an  inclined  position,  the  butter  is  spread  out,  rolled  up 
round  the  edges,  and  pressed  out  by  the  palm  of  the  hand,  in  order  to 
deprive  it  of  all  the  butter-milk,  for  the  least  portion  of  that  ingredient 
Ktained  in  it  would  soon  render  it  rancid.  The  milky  water  is  poured 
<^and  fresh  poured  in,  and  the  butter  is  again  washed  and  rubbed  as 
^n  as  the  water  becomes  milky.  If  intended  to  be  kept  or  disposed 
<^  in  a  fresh  state,  the  large  lump  is  divided  and  weighed  in  scales  in 
1  lb.  or  i  lb.  lumps  each,  and  placed  separately  in  the  tub  amongst 
''^ter.  Each  lump  is  then  clapped  firmly  by  the  hand  and  formed  into 
the  usual  form  in  which  pounds  and  half-pounds  of  butter  are  disposed 
^  in  the  part  of  the  country  in  which  your  farm  is  situate.  For  the  table 
*^y  requisite  number  of  the  pounds  should  be  moulded  from  the  lump 
into  prints  according  to  taste,  or  rolled  into  forms  with  small  wooden 
*P8de8,  figured  or  plain.  The  made-up  butter  is  then  floated  in  jars  with 
^^ers,  in  a  clear  strong  brine  of  salt  and  water  fit  to  float  an  egg,  made 
i^dy  for  the  purpose. 
(2683.)  Objections  have  been  urged  against  the  use  of  the  hand  in 
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making  np  butter,  and  small  wooden  spades  recommended  to  be  em- 
ployed for  the  purpose ;  and  the  use  of  water  has  also  been  objected  to 
making  up  of  butter,  as  it  is  said  to  deprive  the  butter  of  its  pleasing 
aroma.  A  woman  who  has  hot  clammy  hands  should  never  become  a 
dairy-maid,  for  butter  being  very  susceptible  of  taint,  its  flavour  will,  no 
doubt,  be  injured  by  the  heavy  smell  of  sweaty  hands ;  but  clean  cool 
hands — ^rendered  so  by  washing  in  warm  water  and  oat-meal,  not  soap^ 
and  then  rinsed  and  steeped  in  cold  water — ^hands  so  prepared  will 
make  up  butter  far  cleaner  and  more  solid  than  any  instrument,  whether 
of  wood  or  of  any  other  material ;  and  as  to  cold  water  injuring  butter, 
there  can  be  no  such  strong  affinity  between  a  fatty  matter  like  butter 
and  cold  water,  as  that  the  latter  shall  dissolve  any  essential  ingredient 
out  of  the  former  ;  at  all  events,  water  will  more  effectually  take  away 
any  milky  substance  from  butter  than  any  dry  instrument  that  can  be 
used,  or  even  all  the  art  the  hand  alone  can  accomplish.  Let  the  trial 
be  made  both  ways,  and  their  comparative  efficacy  be  tested  by  keeping 
Ae  butter  fresh,  and  seeing  which  will  keep  the  longest  sweei. 

(2684.)  If  the  butter  is  intended  to  be  salted,  it  is  somewhat  dif- 
ferently treated.  After  being  washed  clean  as  above  described,  it  is 
weighed  in  the  scales,  and  salt  is  immediately  applied.  Practice  varies 
much  in  the  quantity  of  salt  given  to  butter,  so  much  as  from  1  oz«  of 
salt  to  1  lb.  of  butter,  to  ^  oz.  of  salt  to  1^  lb.  of  butter :  1  oz.  to  1  lb. 
is  too  much,  it  is  like  curing  butter  with  as  little  art  as  a  salt  herring ; 
i  oz.  of  fine  pure  salt  being  quite  sufficient ;  and  this  quantity  is  intend- 
ed for  keeping-butter,  for  as  to  powdered  butter  for  immediate  use, 
^  oz.  to  2  lb.  is  quite  sufficient.  In  the  process  of  salting,  the  butter 
is  spread  out  in  the  tub,  and  the  salt,  ground  fine,  is  sprinkled  over  it 
by  little  and  little,  and  the  butter  rolled  up  and  rubbed  down  with  the 
side  of  the  hand  until  the  whole  mass  appears  uniform,  and  is  considered 
to  be  incorporated  with  the  salt.  To  insure  uniform  salting,  only  half 
the  salt  should  be  applied  at  once,  and  the  butter  lumped  and  set  aside 
imtil  next  day,  when  the  other  half  of  the  salt  should  be  rubbed  in. 
Whatever  of  brine  or  milk  may  have  subsided  from  the  lump  in  the 
mean  time  should  be  poured  ofi^.  The  salted  lump  is  then  put  into  the 
jar  or  firkin  on  the  second  day.  One  great  advantage  of  deferring  the 
making  up  of  butter  until  the  second  day  is,  that,  without  it,  the  butter 
will  not  assume  that  firm,  smooth,  waxy  texture,  which  is  so  characteris- 
tic a  property  of  good  butter.  Butter  when  kitted  is  pressed  firmly  down 
in  all  points,  and  great  care  taken  that  it  be  particularly  pressed  with  the 
side  of  the  finger  round  the  circumference  of  the  jar,  and  its  substance 
made  solid,  and  its  surface  flat  and  smooth.  If  a  former  churning  of 
butter  had  been  put  into  the  jar,  its  surface  should  be  raised  up  into  re- 
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gnhr  furrows,  that  the  new  lump  of  butter  may  be  commingled  with  what 
WIS  put  into  the  kit  before.  The  compressing  of  butter,  then,  into  the 
kit»  is  of  great  importance,  inasmuch  as  if  the  least  cell  of  air  be  left  in 
ks  mass,  or  get  access  by  the  side  of  the  kit,  it  will  mnd  the  butter,  that 
k,  impart  to  it  a  rancid  taste.  After  the  kit  has  been  filled  within  an 
inch  of  the  top,  the  butter  is  made  smooth,  and  covered  with  a  new  piece 
of  wetted  white  linen  or  cotton  cloth.  To  secure  its  goodness,  butter 
should  be  salted  immediately  on  being  made. 

(2685.)  The  state  of  the  kit  should  be  particularly  examined  before 
it  is  used  for  packing  butter.  If  composed  of  stoneware,  it  is  easily 
deansed  and  rendered  sweet.  A  wooden  kit  that  has  been  used  before 
sboold  be  filled  with  water  for  some  time,  to  render  it  water-tight  by  the 
swelling  of  the  edges  of  the  staves.  It  should  then  be  repeatedly  scalded 
with  hot  water,  and  exposed  to  the  air ;  and,  just  before  being  usedf 
Aould  be  rinsed  with  cold  water,  and  a  slight  sprinkling  of  salt  scattered 
mr  its  bottom.  A  new  wooden  kit  requires  somewhat  different  treat- 
ment, because  the  odour  from  the  new  wood  will  impart  a  disagreeable 
fUyonr  to  the  butter.  It  should  be  filled  with  water  mixed  with  garden 
aonld,  or  with  limeshells  and  water,  for  some  days,  and  the  mixture 
sccasionally  stirred ;  after  which  it  should  be  thoroughly  scrubbed  and 
cleansed  with  hot  water,  and  rinsed  with  cold  water,  and  salted  before 
being  used. 

(2686.)  The  quality  of  the  salt  has  a  material  effect  on  the  taste  of 
the  butter  that  has  been  salted  with  it.  Ordinary  sea-salt  contains  a 
considerable  proportion  of  other  salts  which  are  bitter,  and,  of  course, 
Aey  will  have  effect  upon  the  butter  as  well  as  the  true  salt.  '*  It  is 
easy,  however,  to  purify  the  common  salt  of  the  shops  from  these  im- 
purities,^ says  Professor  Johnston,  "  by  pouring  2  quarts  of  boiling- 
^ter  upon  1  stone  or  2  of  salt,  stirring  the  whole  well  about,  now  and 
^n,  for  a  couple  of  hours,  and  afterwards  straining  it  through  a  clean 
doth.  The  water  which  runs  through  is  a  saturated  solution  of  salt, 
^d  contains  all  the  impurities,  but  may  be  used  for  common  culinary 
purposes,  or  may  be  mixed  with  the  food  of  the  cattle.  The  salt  which 
'CQuiins  in  the  cloth  is  free  from  soluble  salts  of  lime  and  magnesia, 
^d  may  be  hung  up  in  the  cloth  till  it  is  dry  enough  to  be  used  for 
"■fixing  with  the  butter,  or  with  cheese.''  * 

(2687.)  Butter  assumes  a  texture  according  as  it  has  been  treated. 
^^Hien  burst  in  the  churning,  it  is  not  only  soft  but  frothy,  and  on  being 
^with  the  knife,  seems  as  if  it  could  be  compressed  into  much  less 
^^    When  churned  too  rapidly,  especially  in  warm  weather,  the 
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churning  may  not  advance  to  the  degree  of  bursting,  but  the  butter  will 
always  continue  soft,  and  never  assume  a  firmness,  though  worked  up 
with  ever  so  much  care,  and  in  the  coolest  manner,  and  when  one  piece 
is  separated  from  another,  they  are  drawn  asunder  with  a  jagged  sur- 
face, and  stick  to  the  knife  that  cuts  them.  Soft  butter  will  not  keep 
long,  whether  salted  or  fresh.  When  over-churned,  that  is,  when  the 
churning  has  been  continued  after  the  butter  had  been  formed,  it  be- 
comes soft,  not  unlike  the  state  when  it  is  too  rapidly  churned.  When 
properly  churned,  both  in  regard  to  time  and  temperature,  butter  becomes 
firm  with  very  little  working,  and  is  tenacious ;  but  its  most  desirable 
state  is  that  of  waxy,  when  it  is  easily  moulded  into  any  shape,  and  may 
be  drawn  out  a  considerable  length  before  breaking.  It  is  only  in  this 
state  that  butter  has  the  rich  nutty  flavour  and  smell,  which  impart  so 
high  a  degree  of  pleasure  in  partaking  it.  To  judge  of  butter,  it  is  not 
liecessary  to  taste  it ;  the  smooth  unctuous  feel  on  rubbing  a  small  piece 
between  the  finger  and  thumb  expresses  at  once  its  richness  of  quality ; 
the  nutty  smell  indicates  a  similar  taste ;  and  the  bright,  glistening, 
eream-coloured  surface,  shews  it  to  be  in  a  clean  state. 

(2688.)  What  I  have  stated  in  reference  to  the  making  of  butter,  ap- 
plies especially  to  that  obtained  from  cream  alone,  and  from  cream  in 
the  usual  state  for  butter,  namely,  after  it  has  become  sour  by  keeping ; 
but  butter  can  be  obtained  from  sweet  cream  as  well,  though  churning 
renders  its  butter-milk  sour,  as  well  as  that  always  is  from  sour  cream. 
To  have  butter  in  perfection  from  sweet  cream,  it  should  be  churned 
every  day,  and,  as  the  supply  of  cream  daily  is  usually  very  limited,  a 
smaller  chum  than  usual  is  most  convenient  to  be  used ;  and  for  this 
purpose,  there  is  perhaps  none  better  than  the  Table-chum  figured 
below ;  by  the  peculiar  construction  of  which,  being  placed  in  a  vessel, 
the  temperature  of  the  cream  can  be  regulated  in  all  seasons.  I  see  it 
alleged  in  advertisements,  of  churns  of  similar  construction  to  this,  that 
butter  may  be  made  from  cream  in  10  or  12  minutes.  I  have  made 
several  experiments  with  such  a  table-churn,  in  churning  cream  at  dif- 
ferent temperatures,  and  with  different  velocities,  but  never  obtained 
good  butter  in  less  than  30  minutes ;  and  when  formed  so  quickly  as  in 
15  minutes  the  butter  was  as  soft  as  froth.  I  have  beard  it  alleged  that 
butter  of  the  finest  quality  cannot  be  obtained  from  sweet  cream  ;  but 
the  allegation,  I  suspect,  is  made  by  persons  who  have  little  experience 
of  butter  from  sweet  cream.  So  far  am  I  from  coinciding  in  this  opinion, 
that  I  know  butter  of  the  richest  quality,  and  of  the  finest  flavour  and 
appearance,  can  be  made  from  sweet  cream.  Were  this  butter  not 
necessarily  good,  would  the  nobles  of  the  land  have  it  upon  their  tables 
every  morning  1    It  is  true,  that  sweet  cream  requires  longer  churning 
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than  soar ;  still  batter  is  obtained  &om  it  in  from  30  to  40  minutes, 
and  if  it  is  an  unprofitable  mode  of  using  cream,  that  is  a  different 
question.  For  mj  Ofwn  taste,  I  would  never  desire  better  butter,  all  the 
year  round,  than  that  churned  every  morning  in  a  small  chum  from 
sweet  cream.  Such  butter,  on  new  baked  oat-cake,  cooled,  with  a  little 
Tirgin  flower-honey,  and  a  cup  of  hot  strong  coffee,  mollified  with  crystal- 
lized sugar  and  cream,  such  as  the  butter  had  been  made  from,  is  a 
breakfast  worth  partaking  of,  but  can  seldom  be  obtained. 

(2689.)  Besides  cream,  butter  is  made  from  sweet  milk  ;  but  to  obtain 
which,  a  large  chum  is  required,  and  the  churning  continued  for  a  long 
time,  seldom  less  than  3  hours.  When  the  quantity  of  milk  is  large, 
power  other  than  human,  whether  of  steam,  water,  or  horse,  is  employed 
to  move  the  chum.  The  butter  obtained  from  this  method  is  very  good. 
The  obvious  objection  to  this  method  is,  the  labour  imposed  in  agitating 
a  great  quantity  of  milk,  and  in  consequently  having  a  large  quantity  of 
butter-milk,  which,  however,  may  easily  be  disposed  of  in  towns,  and 
may  even  be  converted  into  very  good  cheese.  The  method  has  its  ad- 
Tuitages  in  the  uniform  character  of  the  butter  which  it  affords  in  all 
seasons,  from  the  certainty  of  obtaining  a  churning  at  the  proper  tem- 
perature, which  is  required  to  be  higher  than  that  of  cream,  being 
6&°  Fahrenheit,  and  easily  obtained,  in  winter  and  summer,  by  the 
addition  of  hotter  or  colder  water  amongst  the  milk.  Churning  from 
sweet-milk  is  thus  a  comparatively  simple  process.  The  milk  is  poured 
Uito  coolers  at  first,  and  from  them  '*  it  is  drawn  off  by  siphons  into  vats 
sufficiently  large  to  contain  both  the  evening  and  morning  meals ;  and 
Ae  vats  are  then  put  by,  to  stand  totally  undisturbed,  till  the  whole 
acquires  a  sufficient  degree  of  acidity.  The  time  required  for  this  pur- 
pose varies  a  little  according  to  the  heat  of  the  weather,  and  the  tem- 
P^tore  of  the  milk-house.  The  point  is  ascertained  by  the  formation 
^^  a  strong  thick  brat  or  scum  on  the  surface,  when  this  becomes  xm- 
c^en."  All  the  milk  is  not  of  the  same  age,  but  this  does  not  affect  the 
quality  of  the  whole.  The  times  of  churning  are  these : — "  The  milk  of 
^day  and  Monday  is  churned  on  the  Thursday  morning ;  that  of 
Tuesday,  Wednesday,  and  Thursday  morning,  on  the  Saturday  evening ; 
*nd  that  of  Thursday  evening,  Friday,  and  Saturday,  on  the  Monday 
JJiorning.?'* 

(2690.)  In  churning  either  ingredient  the  residuum  is  butter-milkj 
^di,  when  obtained  in  large  quantity  from  milk,  may  be  disposed  of  in 
*^^^  or  converted  into  cheese ;  and  when  derived  in  small  quantity 
*^  (S'eam,  a  part  may  be  used  for  domestic  purposes,  and  the  remain- 
^  mixed  with  the  food  given  to  the  brood-sow. 
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(2691.)  It  is  now  time  to  say  something  on  the  making  of  cheese.  On 
a  farm  of  mixed  husbandry,  as  much  skimmed  milk  cannot  be  procured 
every  day  as  to  make  a  cheese  of  ordinary  size,  but  there  may  be  one 
made  every  other  day.  To  save  skimmed  milk  from  souring  in  warm 
weather  till  the  next  day,  it  is  necessary  to  scald  it,  that  is,  to  put  il 
into  a  furnace  pot,  and  heat  it  sufficiently,  and  then  let  it  cool.  The 
fire  should  be  a  gentle  one,  and  the  milk  should  be  so  carefully  attended 
to  as  neither  to  bum  nor  boil,  nor  be  made  warmer  than  the  finger  can 
bear.  After  being  thus  heated  in  tiie  morning,  the  milk  should  be 
poured  into  a  chees^tub,  to  await  the  cheese-making  of  the  following 
day.  The  skimmed  milk  of  next  morning  is  poured  into  the  same  tub, 
except  about  ^  of  it,  which  is  put  into  the  furnace  or  another  pot,  and 
made  warm  for  the  purpose  of  rendering  the  entire  milk  of  the  tub  suf- 
ficiently warm.  The  heat  is  applied  slowly  to  the  pot,  the  milk  oc- 
casionally stirred  with  a  stick,  and  made  as  warm  as  the  finger  can 
hardly  bear.  This  warm  portion  is  then  poured  into  the  tub,  the  con- 
tents of  which  is  thereby  made  as  warm  as  new  milk,  that  is,  about  110^ 
or  112^.  The  various  degrees  of  heat  here  referred  to  are  in  rather 
vague  terms,  but  I  believe  no  specific  degree  of  heat  is  required  in  scald* 
ii^gi  provided  the  milk  is  not  allowed  to  bum  at  the  bottom  of  the  pot, 
and  is  prevented  from  boiling,  for  if  it  boil,  the  milk  will  coagulate  in- 
stantly, and  be  useless  for  cheese-making,  because  the  cheese  vnll  then 
be  hard  or  flinty ;  and  so  far  as  these  two  points  are  concerned,  the  ready 
and  practical  test  of  the  finger  is  sufficiently  accurate.  On  the  contents 
of  the  tub  being  mixed  by  stirring,  the  rennet  or  earning  is  added  to  the 
milk,  which  is  allowed  to  stand  some  time  to  coagulate,  with  a  cloth 
thrown  over  it,  to  keep  the  proper  heat. 

(2692.)  In  the  meanwhile,  I  shall  describe  the  method  of  preparing 
the  rennet,  or  reed^  or  earning.  A  calf's  stomach  is  usually  recommended 
for  this  purpose ;  but  as  calves'  stomachs  are  not  easily  obtained  in  dis- 
tricts where  calves  are  reared,  a  pig's  stomach,  which  can  be  easily  ob- 
tained on  every  farm,  will  answer  the  purpose  equally  well,  and,  indeed, 
many  believe  that  it  makes  the  stronger  earning  of  the  two.  When  the 
pigs  are  killed  for  hams  in  winter,  their  stomachs  should  be  preserved 
for  rennet,  and  they  are  preserved  in  this  manner :  Let  the  inside  skin 
of  the  stomachs  be  taken  out ;  the  operation  is  somewhat  troublesome, 
but  may  easily  be  done  by  an  experienced  dairy- maid.  Any  curdling  in 
it  is  thrown  away,  as  being  unnecessary,  and  tending  to  filthiness,  and 
the  skin  is  then  wiped  clean  with  a  cloth,  not  washed.  It  is  then  laid 
flat  on  a  table,  and  rubbed  thickly  over  with  salt  on  both  sides,  and 
placed  on  a  dish  for  4  days,  by  which  time  it  has  imbibed  sufficient  sah 
to  preserve  it.     It  is  then  hung  stretched  over  a  stick  near  the  fire  to 


OF  MAKQ76  BUTTER  AND  CHBESE. 


909 


Fig.  47S. 


dry  and  won,  and  in  the  dried  state  is  kept  for  use  as  rennet  by  the  nett 
season.     Some  people  place  a  layer  of  clean  wheat-straw  on  the  skin, 
after  it  is  salted,  and  roll  the  skin  over  it  to  keep  it  open,  tie  a  piece  of 
paper  around  it,  and  then  hang  it  up  near  the  kitchen-fire  to  dry  and 
won.     This  plan  is  good  enough,  but  not  better  than  the  other.    When 
the  rennet  is  to  be  used,  a  strong  brine  of  salt  and  boiling-water,  suffi- 
cient to  float  an  egg,  is  made  and  sieved  through  a  cloth,  and  allowed 
to  cool,  to  the  amount  of  3  imperial  pints  to  each  skin.    One  skin  is 
allowed  to  remain  in  that  quantity  of  brine  in  a  jar,  with  its  mouth 
coYered  with  bladder,  for  3  or  4  days,  when  the  coagulating  strength  of 
the  brine  is  tested  by  pouring  a  drop  or  two  into  a  tea-cupful  of  luke- 
warm milk ;  and  when  considered  sufficiently  strong,  the  brine  is  freed 
of  the  skin,  bottled  and  tightly  corked  for  use.     The  skin  is  again  salted 

as  before,  and  spread  over  a  stick  to  dry  and  won,  and  is  again  ready  for 

use  when  required.     Half  a  tea-cupful  of  this  rennet  will  coagulate  as 

much  milk  as  will  make  a  15  lb.  cheese. 
(2693.)  When  the  milk  is  sufficiently  coagulated,  which  it  will  be  in 

half  an  hour,  the  curd  is  cut  in  the  tub  with  the  curd-cutter^  fig.  472, 

which  consists  of  an  oral  hoop  of  copper  a  6, 9  inches 

long  and  6  inches  wide,  and  1^  inch  deep,  embracing 

a  dip  of  copper,  of  the  same  depth,  along  its  longi- 

tudmal  axis  a  b.    The  stem  c  of  round  copper  rod 

rising  from  each  side  of  the  oval  hoop  imites  at  Cj 

snd  after  attaining  in  all  18  inches  in  length,  is  siu*- 

mounted  by  a  wooden  handle  (/,  9  inches  in  length, 

hut  6  inches  would  be  enough,  by  which  it  is  held 

either  by  one  or  both  hands,  and  on  the  instrument 

being  used  in  a  perpendicular  direction,  cuts  the  curd 

into  pieces  in  the  tub.     Some  people  break  the  curd 

ftt  first  with  the  hand,  but  this  instrument  cuts  it  < 

n^ore  effectually.     On  being  cut,  the  curd  lets  out  its 

^bey,  which  is  drained  off  by  means  of  aflat  dish  being 

pressed  against  the  curd-cloth,  linen  of  open  fabric, 

•pread  upon  the  curd.     As  much  of  the  whey  is  removed  in  this  way  as 

practicable,  and  the  curd  will  be  left  comparatively  dry,  when  it  receives 

Mother  cutting  with  the  cutter,  and  the  whey  again  expressed  from  it. 

The  curd  is  then  lifted  out  of  the  tub,  and  wrapped  into  the  curd-cloth, 

^hich,  in  the  form  of  a  bundle,  is  placed  upon  a  drainer  lying  across  the 

^th  of  the  tub,  and  the  whey  is  pressed  out  of  it  by  main  force.    This 

M  the  laborious  part  of  the  operation,  and  to  save  both  time  and  labour 

^  large  cheese  dairies,  the  bundle  of  curd  is  placed  in  a  large  cheese- 

^t,  and  subjected  to  pressure  in  the  cheese-press  to  get  quit  of  the  whey. 
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The  curd  becomes  very  firm  after  this  pressing,  and  must  be  eat  into 
small  i»eces  hj  some  inetroment  before  it  can  be  pot  into  the  cheeee- 
TBt.  In  most  small  dairies,  I  believe,  that  the  hand  alone,  or  a  table- 
knife,  is  employed  to  divide  the  curd,  but  a  simple  implement,  soch  ai 
represented  and  described  below,  effects  the  purpose  with  compsrativt 
ease  and  sufficient  minuteness.  The  curd,  being  made  small  enough,  ii 
salted  to  taste  with  salt  ground  fine.  In  some  parts  of  the  countrj 
sneb  as  in  Cheshire,  and  in  Holland,  cheeses  are  salted  by  being  floatac 
in  a  strong  solution  of  salt  in  water,  which  no  doubt  penetrates  the  nev 
formed  cheese,  bat  it  seems  an  uncertain  mode  of  giving  any  desira 
degree  of  saltness.  After  being  salted,  the  curd  is  put  into  a  cheeae 
cloth,  spread  over  a  cheese-vat,  and  firmly  packed  into  the  vat  h^ie 
than  its  edge,  and  on  the  curd  being  covered  with  the  cloth,  the  vat  ii 
placed  in  the  cheese-press  and  subjected  to  pressure,  upon  which  t 
quantity  of  whey  vill  probably  exude  by  the  holes  in  tiie  bottom  of  the 
vat  In  a  short  lapse  of  time,  2  hours  or  more,  the  cheese  is  turned  oat 
of  the  vat,  a  clean  and  dry  cheeseniloth  put  in,  the  cheese  replaced  into 
it  upside  down,  and  again  subjected  to  increased  pressure  in  the  press. 
Should  whey  continue  to  exude,  the  cheese  must  again  be  taken  out  of 
the  vat,  and  a  clean  cloth  substituted ;  in  short,  a  clean  cloth  should  be 
substituted,  and  the  pressure  increased,  as  long  as  any  whey  is  seen  to 
exude ;  but  if  the  prior  operations  have  been  properly  performed,  the 
exudation  should  cease  in  about  12  hours,  after  which  the  pressure  a 
continued  until  the  press  is  wanted  for  a  new  cheese  on  the  second  day. 
Fig.  473  Eihews  the  common  cheese-vat-  or 
cAexsart,  as  it  is  called,  the  form  being  varied 
according  to  that  adopted  for  the  cheese.  This 
vat  is  built  in  elm  staves,  as  being  least  liable 
to  burst  with  pressure,  and  strongly  hooped, 
.  and  b  furnished  with  a  substantial  bottom, 
pierced  with  holes,  to  allow  the  whey  ex- 
pressed to  flow  away,  and  a  strong  wooden 
cover  cross  doubled.  It  is  of  advantage  that 
the  cover  fit  the  vat  exactly,  and  that  the  vat 

have  as  little  taper  interiorly  as  possible.  In  some  parts,  as  in  Cheshire, 
cheese-vats  are  made  of  tin,  with  holes  in  the  bottom.  The  old  and 
inconvenient  form  of  cheese-press,  as  well  as  the  new  and  convenient 
one,  are  both  found  figured  and  described  below  by  Mr  Slight.  lu  some 
dairy  districts  large  cheeses  are  subject  to  immense  pressure.  In  Cheshire 
the  cheese  is  subject  to  three  presses,  the  first  giving  a  pressure  of  i,  s 
second  of  a  A,  and  a  third  of  1  ton  weight.     There  the  cheeses  being 
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unusually  large,  are  bound  round  witli  fillets  of  linen  until  their  form 
attains  consistency. 

(2694.)  After  the  cheeses  have  been  sufficiently  pressed,  they  are  put 
into  the  cheese-room  A,  fig.  33,  which  should  not  be  exposed  to  too  much 
heat,  drought,  or  damp,  as  heat  makes  cheeses  sweat ;  drought  dries  them 
too  quickly,  and  causes  them  to  crack ;  and  damp  prevents  them  harden- 
ing and  wonning,  and  causes  them  to  contract  a  bitter  taste.     Cheeses 
Veing  exposed  to  a  cool,  dry,  and  calm  air  upon  the  shelves  m,  will  dry 
hy  degrees,  and  obtain  a  firm  skin.    The  skin  becomes  harder  by  being 
dipped  in  hot  water,  but  I  see  no  benefit  to  be  derived  from  such  a  prac- 
tice.   They  should  be  wiped  with  a  dry  cloth,  to  remove  any  moisture 
tiiat  may  have  exuded  from  them,  and  turned  daily.  To  expedite  the  pro- 
cess of  turning  and  rubbing,  a  cheese-rack,  such  as  is  figured  below,  has 
been  m  use  in  England,  and  found  to  answer  the  purpose.    New  cheeses, 
as  they  are  made,  are  set  in  the  rack,  while  as  many  of  the  oldest  are 
remoTed  from  it  and  placed  upon  the  shelves.     Some  cheeses  burst,  and 
throw  out  a  serous-like  fluid,  which  accident  happens  in  consequence  of 
the  whey  which  was  left  in  it  fermenting,  and  which  should  have  been 
pressed  out.    Any  cheese  that  changes  the  shape  which  the  cheese-vat 
gave  it,  should  be  suspected  of  some  organic  change  taking  place  within 
it;  but  if  such  a  cheese  does  not  crack,  so  as  to  admit  the  air  into  it, 
it  may  soon  become  ripe  and  mould,  and  prove  of  fine  flavour.    The  in- 
convenience of  cracks  in  cheese,  is  the  facility  afforded  to  the  cheese-fly 
to  enter  and  deposite  its  eggs ;  and  to  prevent  their  egress,  the  cracks 
should  he  filled  up  every  day  with  a  mixture  of  butter,  salt,  and  pepper, 
niade  to  a  proper  consistency  with  oat-meal. 

(2695.)  But  the  casualties  which  I  have  mentioned  are  less  likely  to 
befall  8kimmed-milk  cheese,  the  making  of  which  I  have  been  describ- 
ing, than  new  or  sweet-milk  cheese.  These  are  made  exactly  in  the 
same  manner  with  the  milk  as  it  comes  from  the  cow.  One  day's  milk 
being  insufficient  for  a  cheese,  the  fresh  morning's  meal  is  mixed  with 
the  meak  of  the  previous  day,  the  oldest  part  of  which  will  have  thrown 
up  a  covering  of  cream,  which  is  mixed  through  the  milk,  and  the  entire 
gatherings  are  heated  with  a  portion  of  the  morning's  milk.  The 
wnnet  is  applied  in  the  same  manner,  but  in  rather  larger  quantity. 
Greater  difficulty  wUl  be  found  to  squeeze  the  whey  entirely  from  the 
<^  than  with  skimmed  milk,  and  it  is  the  difficulty  of  expressing  all 
the  whey  out  of  them  which  renders  sweet-milk  cheeses  more  Uable  to 
ferment,  and  burst  and  loose  their  shape. 

(2696.)  I  have  said  nothing  of  employing  annotto  or  artwtto  for  dye- 
^^g  cheese,  because  I  think  it  a  very  useless  piece  of  trouble  which 
cheese-farmers  impose  upon  themselves.     It  is  employed  in  Glocester- 
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shire  to  the  extent  of  1  oz.  of  arnotto  to  1  c  wt.  of  cheese ;  and  in  Cheshire, 
8  dwts.  to  60  lb.  of  cheese,  and  it  costs  from  Is.  to  Is.  6d.  per  lb.   Arnotto 
IS  a  precipitate  from  maceration  of  the  pulp  which  covers  the  seeds  of  the 
Bixa  oreliana  of  Linnaeus.    It  is  manufactured  in  two  forms,  one  inflows 
or  cakes  of  2  lb.  or  3  lb.  each,  of  a  bright-yellow  colour,  soft  to  the  touch, 
of  good  consistence,  and  comes  from  Cayenne  wrapped  in  banana  leaves, 
and  is  much  used  in  giving  an  orange  tint  to  silk  and  cotton  goods,  but 
which  is  not  permanent ;  and  the  odier  kind  is  called  roli  arnotto,  which 
is  small,  not  exceeding  2  oz.  or  3  oz.  each,  hard,  dry,  and  compact,  of 
a  brownish-colour  outside  and  red  within,  is  brought  from  Brazil,  and 
is  the  kind  used  in  the  dairiea     The  duty  on  the  roll  kind  used  to  be 
L.5, 12s.  per  cwt.,  and  is  now  4s.*    When  employed  it  is  put  into  the 
milk  before  the  earning,  and  it  is  prepared  by  rubbing  down  the  requi- 
site quantity  in  a  bowl  of  warm  milk.    All  the  quantity  employed  is 
said  to  impart  no  peculiar  flavour  to  the  cheese,  and  this  being  the  ac- 
knowledged case,  of  what  utility  is  it  1  for  as  to  the  appearance  of  cheese, 
I  suppose  it  will  be  allowed  that  Stilton  and  Dunlop  cheese  look  aa  well 
on  a  table  as  that  of  Glocester  and  Cheshire.    Marigold  flowers,  saffiH>n, 
and  carrots,  are  also  employed  to  give  colour  to  cheese. 

(2697.)  The  dairy  operations  of  a  carse-ftLvm  are  confined  to  supplying  the 
milk  and  batter  required  for  the  support  of  its  inhabitants ;  and  the  same  re- 
mark applies  to  a  pastoral  farm.  Dairymen  in  towns  derive  their  chief  profit 
from  the  sale  of  sweet-milk  and  cream,  and  what  skimmed-milk  they  have  is 
readily  purchased  by  the  working-classes.  From  dairy ^arms  in  the  immediate 
vicinity  of  towns  sweet-milk  and  cream  are  also  disposed  of ;  and  the  butter-milk 
sold  to  the  work-people  in  the  town.  On  farms  farther  of^  all  the  milk  is  con* 
verted  into  butter,  and  the  butter-milk  disposed  of  to  work-people  in  town.  True 
(fatry-famiers  conduct  their  operations  irrespective  of  the  immediate  wants  of 
town ;  and  butter  is  made  from  cream,  and  also  from  new  milk,  skimmed  milk 
is  made  into  cheese,  new  milk  is  made  into  cheese,  and  butter-milk  is  employed 
to  fatten  pigs. 

(2698.)  The  yield  of  dairy-cows  varies  so  much,  even  in  the  same  circumstances, 
that  no  average  result  can  be  depended  upon.  I  have  had  cows  of  the  same  breed 
give  from  8  to  17  Scotch  pints  a-day,  that  is,  from  16  to  34  quarts ;  and  I  have 
known  a  cow  of  a  cross-breed  give  60  quarts  a-day.  So  is  the  variation  in  re- 
spect of  the  quality  of  the  milk.  I  have  had  cows  whose  milk  would  only  yield 
a  thin  film  of  cream  in  the  course  of  24  hours,  whilst  that  of  others  would  al- 
most admit  at  its  cream  of  the  same  age  being  lifted  off  with  the  fingers.  But 
though  I  can  say  nothing  satisfactory  on  this  head,  I  may  state  a  few  of  the 
circumstances  which  are  supposed  to  have  a  controlling  influence  on  the  quan- 
tity and  quality  of  the  milk  of  cows. 

(2699.)  The  circumstances  which  affect  the  quantity  of  milk  are,  the  breed; 
the  smaller  breeds  yield  the  smaller  quantity,  and  the  yearly  quantity  of  the 
large  and  small  breeds  may  vary  from  4900 1  to  2400 J  quarts;  the  kind  of 

*  Maccullocb's  Dictionary  of  Commerce,  and  Ure's  Dictionary  of  the  Arts,  art.  AnnoUo. 

t  Dickson  on  Live  Stock,  vol.  i.  p.  226.  \  Aiton's  Treatise  on  Dairy  Husbandry,  p.  43. 
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food^  eows  fed  on  succulent  food,  such  as  moist  meadow-grass,  brewers'  and  dis- 
tillers' refuse,  and  new  sown  grass,  will  yield  a  larger  quantity  of  milk  than 
when  fed  on  hay  and  roots,  and  old  pasture  :  and  the  time  from  calving ^  which, 
aooording  to  a  statement  of  Mr  Alton's,  causes  a  variation  from  1200  quarts  in 
the  first  50  days,  to  300  quarts  in  the  sixth  50  days  after  calving  * 

(2700.)  The  circumstances  which  affect  the  quality  of  milk  are  more  va- 
lioas.  The  breed  has  an  effect ;  the  small  ones  yield  richer  milk  than  the 
lar^,  in  which  respect  the  small  Kerry  cow  is  superior  to  the  large  Yorkshire^ 
The  kind  of  food,  hay,  corn,  and  oil-cake,  produce  richer  milk  than  turnips  and 
itnw,  and  yield  more  butter ;  and  bean-meal  and  tares  afford  more  cheese  than 
oil-cake,  com,  potatoes,  and  turnips.  In  the  time  from  calving ,  it  is  well  known 
that  the  first  milk  of  a  cow,  called  the  biestings  (2104.),  is  much  richer  than  the 
ordinary  milk  which  the  cow  af^rwards  gives.  It  has  a  different  composition 
6om  milk,  and  acts  as  a  purgative  to  the  new-born  calf,  which  is  of  essential  use 
to  it  at  that  period  of  life,  in  removing  the  sticky  sort  of  dung  called  the  meco^ 
nt'tttn,  firom  its  bowels.  You  thus  see  how  erroneous  is  the  practice  of  those 
bneders  of  calves  who  throw  away  the  biestings  as  injurious.  In  wet  and  cold 
weather  the  milk  is  less  rich  than  in  dry  and  warm ;  and  on  this  account  more 
dieese  should  be  obtained  in  cold,  and  butter  in  warm  weather.  The  season  has 
its  eflfect ;  the  milk  in  spring  is  supposed  to  be  best  for  drinking,  and  hence  it  is 
then  best  suited  for  calves ;  in  summer  it  is  best  for  cheese,  and  in  autumn  for 
hotter;  and  hence,  perhaps,  autumn  butter  keeps  better  than  that  of  summer, 
hecauee  it  contains  less  of  the  caseous  principle.  Cows  less  frequently  milked 
tbiQ  others  will  give  richer  milk,  and  consequently  more  butter ;  morning^ s  milk 
is  richer  than  the  evening^  s ;  and  the  last  drawn  milk  of  each  milking,  at  all 
times  and  seasons,  that  is,  the  afterings  or  strokings,  are  well  known  to  be  the 
nchest  part  of  the  milk,  and  the  first  drawn  the  poorest.  A  cow,  before  she  is 
^^n  in  calf  gives  richer  milk  than  when  she  is  pregnant,  a  portion  of  the 
secretion  which  supplies  the  richer  milk  being,  no  doubt,  withdrawn  to  support 
the  foBtus.  A  well-formed  cow  will  give  more  and  better  milk  than  an  ill- formed 
one.  Old  pasture  will  produce  richer  butter  than  new.  Cows  kept  constantly 
*»  the  byre  are  said  to  give  richer  milk  than  those  allowed  to  go  at  large  at  pas- 
tore,  but  the  latter  are  supposed  to  yield  more  cheese ; — the  exercise,  perhaps, 
prefenting  the  due  proportion  of  the  richer  secretion.  Many  other  circumstances 
^  be  known  in  different  localities  to  affect  the  quantity  and  quality  of  the 
"oittof  cows;^but  a  sufficient  number  are  here  related  to  shew  how  perplexing 
*  thing  it  is  to  conduct  a  dairy  in  the  most  profitable  way. 

(2701.)  The  phenomena  accompanying  the  changes  in  milk  are  well  known 
to  every  dairy-maid,  but  few  of  them  know  that  the  constituent  parts  of  milk 
Meonly  mechanically  commixed ;  and  this  must  bo  their  state  even  in  the  udder  of 
^  cow,  otherwise  the  afterings,  which  had  occupied  the  upper  part  of  the  udder, 
*oald  not  be  the  richest  portion  of  the  milk,  nor  the  first  drawn  the  poorest. 
All,  therefore,  that  is  required  to  separate  the  different  parts  of  milk  is  rest  and 
time.  The  cream  or  fatty  part  floats  to  tlie  surface  in  the  course  of  a  few  hours ; 
^  a  little  longer  time,  according  to  the  state  of  the  temperature,  the  caseous  por- 
^  becomes  sour,  and  in  a  still  greater  length  of  time  the  acidity  becomes  so 
powerful  as  to  coagulate  the  milk  in  one  mass,  and  in  a  still  greater  lapse  of  time 

♦  AitoD's  Treatise  on  Dairy  Husbandry,  p.  45, 
VOL.  II.  3  M 
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the  coagulated  mass  separates  into  two  parts,  one  becoming  firmer,  or  cheese,  the 
other  again  fluid,  or  whej.  The  rationale  of  this  natural  process  is  thus  well  giyen 
by  M.  Raspail : — **  Milk,  when  viewed  by  the  microscope  with  a  power  of  only 
100  diameters,  exhibits  spherical  globules,  the  largest  of  which  are  not  more 
than  .0004  of  an  inch  in  diameter,  and  which,  from  their  smallness,  appear 
of  a  deep  black  at  the  edges.  These  globules  disappear  on  the  addition  of  an 
alkali,  such  as  ammonia,  and  the  milk  then  becomes  transparent.  If  the  pro^ 
portional  quantity  of  milk  be  more  considerable,  it  forms  a  eoagulum  of  a  beauti- 
ful white  colour,  on  the  addition  of  concentrated  sulphuric  acid.  This  eoagulum 
does  not  arise  simply  from  the  adhesion  of  the  globules  to  each  other,  but  it  may 
be  plainly  seen  by  the  microscope,  that  the  globules  are  evolved  in  a  transparent 
albuminous  membrane,  which  has  no  appearance  of  a  granular  structure.  Milk, 
then,  is  a  watery  fluid,  holding  in  solution  albumen  and  oil,  by  the  agency  of  an 
alkaline  salt  or  a  pure  alkali,  and  having  suspended  in  it  an  immense  number 
of  globules  which  are  in  part  albuminous  and  in  part  oily.  The  albuminous 
globules  must  tend  to  subside  slowly  to  the  bottom  of  the  vessel  by  their  specific 
gravity,  while  the  oily  globules  must  have  a  tendency  to  rise  to  the  surface. 
But  the  oily  globules  being  <!ispersed  in  myriads  amidst  equally  numerous  albu- 
minous globules,  they  cannot  rise  to  the  surface,  without  taking  with  them  a 
greater  or  less  number  of  the  globules  of  albumen.  Hence,  at  the  end  of 
24  hours,  we  find  on  the  surface  of  the  milk  a  crust  composed  of  2  layers,  the 
upper  one  of  which  contains  more  butter  than  milk,  while  the  lower  contains 
more  milk  than  butter.  This  separation  will  take  place  equally  with  or  without 
the  contact  of  the  air.  The  liquid  part  which  lies  under  the  crust  contains  the 
dissolved  albumen  and  oil,  with  a  portion  of  the  sugar,  the  soluble  salts,  and  a 
certain  quantity  of  the  albumen  and  oily  globules.^'*  Cream  cannot  rise  through 
a  great  depth  of  milk.  If  milk  is,  therefore,  desired  to  retain  its  cream  for  a 
time,  it  should  be  put  in  a  deep  narrow  dish ;  and,  on  the  other  hand,  if  it  is 
desired  to  free  it  most  completely  of  its  cream,  it  should  be  poured  into  a  broad 
flat  dish,  not  much  exceeding  1  inch  in  depth.  The  quantity  of  cream  which 
any  given  milk  contains  can  be  easily  measured  by  the  Galactometer,  which  con- 
sists of  a  narrow  tube  of  glass  not  more  than  5  inches  in  length,  3  of  which  is 
divided  into  100  parts,  and  on  being  filled  with  milk  to  the  top  of  the  gra- 
duated scale,  whatever  number  of  degrees  the  thickness  of  the  cream  embraces, 
will  be  the  per-centage  of  cream  yielded  by  the  milk.  For  example,  if  the 
cream  covers  4  lines  of  the  scale,  it  is  4  per  cent.,  if  8  lines,  8  j^er  cent.  The 
evolution  of  cream  is  facilitated  by  a  rise,  and  retarded  by  a  depression,  of  tem- 
perature. At  the  usual  temperature  of  the  dairy  at  50°  Fahrenheit,  all  the  cream 
will  probably  rise  in  36  hours,  and  at  70°  it  will,  perhaps,  all  rise  in  half  that 
time ;  and  if  the  milk  is  kept  near  the  freezing  point,  the  cream  will  rise  very 
slowly,  because  it  becomes  partially  solidified.  Milk  boils  and  freezes  about  the 
same  temperature  as  water.  Milk  may  be  prevented  becoming  sour  by  being 
kept  in  a  low  temperature  ;  in  a  high  temperature,  on  the  other  hand,  it  rapidly 
becomes  sour,  and,  at  the  boiling  point,  it  curdles  immediately.  The  acid  of 
milk  is  called  the  lactic  acid,  and,  in  its  nature,  resembles  acetic  acid,  the  acid 
of  vinegar. 

(2702.)  Milk  contains  many  very  different  substances  in  its  composition,  to 
each  of  which  may  easily  be  traced  the  origin  of  its  various  properties.     I  shall 

♦  KaspairK  Organic  Chemistry,  p.  38CK-2. 
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gire  the  oomposition  of  biesting,  along  with  that  of  milk,  from  the  analyses  of 
MM.  Henri  and  Cheralier,  in  order  to  shew  the  great  difference  between  them. 
It  appears  that  biesting  contains  nearly  3  times  more  casein  than  milk,  and  only 
a  trace  of  sugar  of  milk,  no  salts,  and  a  large  proportion  of  mucus ;  and  more 
than  9  times  more  casein  than  mare^s  milk. 


ACCOBDINO  TO  HBNBI  AND  CHIYALIKB. 

ACCOBDIITG 

TO  LUIS' 

SCIUS  AMD 

BOKOT. 

Cow. 

BiettLngs. 

Milk. 

Am. 

Goat 

Ewe. 

Woman. 

Mare. 

Guein,    .    • 

150.7 

44.8 

18.2 

40.2 

45.0 

15.2 

16.2 

Mucus,    .    . 

20.0 

... 

•  •  • 

•  •  • 

... 

•  •  • 

•  •  • 

Butter,    .    . 

26.0 

31.3 

1.1 

33.2 

42.0 

35.5 

trace. 

Sugar  of  Milk, 

trace. 

47.7 

60.8 

52.8 

50.0 

65.0 

87.5 

Salta,.    .    . 
Water,   .    . 

•  •  • 

803.3 

6.0 
870.2 

3.4 
916.5 

5.8 
868.0 

6.8 
856.2 

4.5 

879.8 

1 896.3 

1000. 

1000. 

1000. 

1000. 

1000. 

1000. 

1000. 

Butter  gives  its  richness  to  milk,  sugar  its  sweetness,  casein  its  thickness,  water 
its  re&^hing  property  as  a  drink,  and  salts  its  peculiar  flavour.  Of  the  different 
Unds  of  milk  enumerated  above,  the  superior  sweetness  and  thinness  of  mares' 
milk  are  accounted  for  by  the  large  proportion  of  sugar  and  the  small  quantity 
of  casein  it  contains.  "  The  change  which  takes  place  when  milk  becomes  sour, 
is,  therefore,  easily  understood,"  as  well  observed  by  Professor  Johnston.  **  Under 
the  influence  of  the  casein  the  elements  of  a  portion  of  the  milk-sugar  are  made 
to  assume  a  new  arrangement,  and  the  sour  lactic  acid  is  the  result.  There 
is  no  loss  of  matter,  no  new  elements  are  called  into  play,  nothing  is  absorbed 
^  the  air,  or  given  off  into  it,  but  a  simple  transposition  of  the  elements  of 
the  sugar  takes  place,  and  the  new  acid  compound  is  produced.  These  changes 
•ppear  very  simple,  and  yet  how  difficult  it  is  to  conceive  by  what  mysterious 
oduence  the  mere  contact  of  this  decaying  membrane,  or  of  the  casein  of  the 
oiilk,  can  cause  the  elements  of  the  sugar  to  break  up  their  old  connection,  and 
to  arrange  themselves  anew  in  another  prescribed  order,  so  as  to  form  a  com- 
pound endowed  with  properties  so  very  different  as  those  of  lactic  acid.*' 

(2703.)  ••  Cream  does  not  consist  wholly  of  fatty  matter  (butter),"  observes 
^feasor  Johnston,  "  but  the  globules  of  fat,  as  they  rise,  bring  up  with  them 
*  variable  proportion  of  the  casein  or  curd  of  the  milk,  and  also  some  of  the 
milk.sugar.  It  is  owing  to  the  presence  of  sugar  that  cream  is  capable  of  be- 
coming sour,  while  the  casein  gives  it  the  property  of  curdling  when  mixed  with 
•cw  liquids,  or  with  acid  fruits.  The  proportion  of  cheesy  matter  in  cream  de- 
P^  upon  the  richness  of  the  milk,  and  upon  the  temperature  at  which  the 
milk  18  kept  during  the  rising  of  the  cream.  In  cool  weather  the  fatty  matter 
^ill  bring  up  with  it  a  larger  quantity  of  the  curd,  and  form  a  thicker  cream, 
containing  a  greater  proportion  of  cheesy  matter.     The  composition  of  cream, 
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therefore,  is  very  variable— much  more  so  than  that  of  milk — and  depends  veij 
much  upon  the  mode  in  which  it  is  collected.^  In  warm  weather,  thereforoy 
the  cream  should  be  rich  though  thin.  Cream,  at  a  specific  gravity  of  1.0244r9 
according  to  the  analysis  of  Berzelius,  consists  of 

Butter^  separatod  by  agitation^  ....  4.5 
Curd,  separated  by  coagulating  the  butter-milk^  3.5 
Whey, »2.0 

100. 

(2704.)  "  Butter^''  says  Professor  Johnston,  "  prepared  by  any  of  the  usual 
methods,  contains  more  or  less  of  all  the  ingredients  which  exist  in  milk.  It 
consists,  however,  essentially  of  the  fat  of  milk,  intimately  mixed  with  a  more 
or  less  considerable  proportion  of  casein  and  water,  and  with  a  small  quantity  of 
sugar  of  milk.  Fresh-butter  is  said  to  contain  about  ^  of  its  weight  (16  per 
cent.)  of  these  latter  substances,  and  ^  of  pure  fat,  according  to  Chevreul.  How 
much  of  the  16  per  cent  usually  consists  of  cheesy  matter,"  may  be  seen  by  this 
statement : — "  two  samples  of  fresh-butter  from  cream^  examined  in  my  labora- 
tory, have  yielded  only  0.5  and  0.7  per  cent,  respectively.  This  is  certainly  a 
much  smaller  quantity  than  I  had  expected.  Does  butter  from  the  whole  milk 
contain  morel"  *  The  proportions  of  butter  yielded  by  milk  varies  considerably, 
from  1  lb.  of  butter  to  15  quarts  of  milk,  as  in  Holstein,  to  8  quarts  of  milk  of 
the  Kerry  cow. "I* 

(2705.)  Curd  in  a  state  of  purity  is  named  casein.    "  Casein  has  many  pro- 
perties in  common  with  the  albumen  of  blood/*  says  Dr  Thomson,  *'  and,  like 
albumen,  may  be  obtained  in  two  states,  namely,  uncoagulated,  when  it  is  so- 
luble in  water,  and  coagulated,  when  it  is  insoluble  in  that  liquid.     It  is  preci- 
pitated from  its  aqueous  solution  by  acetic  acid,  which  is  not  the  case  with  al- 
bumen.    It  is  coagulated  by  a  boiling  heat,  but  slowly ;  separately  in  films, 
which  collect  upon  the  surface  of  the  liquid.     Coagulated  casein  subjected  to 
pressure  to  free  it  from  the  whey  constitutes  cheese.     If  cheese  consist  of  no- 
thing but  casein,  it  has  a  bluish-white  colour,  is  veiy  hard,  almost  like  horn, 
and  is  quite  insipid.     Good  cheese  is  always  made  from  milk  still  retaining  its 
cream.     It  is  impossible  to  state  the  proportion  of  casein  which  exists  in  milk, 
because  it  varies  so  much,  not  only  in  the  milk  of  different  animals,  but  also  in 
that  of  the  same  animal  at  different  times.     According  to  Berzelius,  100  parts 
of  skimmed  milk,  which  he  analysed,  contained  2.8  of  casein.'*     The  average 
proportion  of  curd  to  milk  is  thus  given  by  Dr  Dickson, — "  Exact  and  repeated 
trials  have  shewn  that  about  15  gallons  of  milk  are  necessary  for  making  about 
11  lb.  of  2-meal  cheese,  and  that  1  lb.  of  curd  is  produced  from  1  gallon  of  new 
milk.     And  as  the  food  afforded  by  the  extent  of  from  2^  to  3^  acres  of  land  is 
commonly  supposed  sufficient  for  the  support  of  1  cow  the  year  round,  by  taking 
the  medium  of  355  lb.  of  cheese  for  each  cow,  the  quantity  of  cheese  produced 
by  1  acre  will  bo  118  lb.,  which  is  supported  by  the  authority  of  many  state- 
ments.    But  durinor  the  summer  season,  cows  will  afford  from  14  lb.  to  20  lb. 
of  cheese,  or  more,  in  the  week,  when  no  butter  is  made."  J 

(2706.)  Whet/  has  a  yellowish-green  colour,  and  an  agreeable  and  sweetish 

♦  Johnston's  Lectures  on  Agricultural  Chemistry,  p.  797, 802,  and  807. 
t  Journal  of  the  Royal  English  Agricultural  Society,  vol.  i.  p.  386. 
I  Dickson  on  Live  Stock,  vol.  i.  p.  237. 
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taste,  in  which  the  flavour  of  milk  may  be  distinguished.  Almost  the  whole 
curd  may  be  separated  bj  keeping  the  whej  for  some  time  at  a  boiling  temper- 
ature. "  It  still  retains  its  sweet  taste,^  says  Dr  Thomson,  '*  but  much  of  the 
milky  flavour  is  dissipated.  If  it  be  now  evaporated  over  the  steam-bath,  it 
deposites  a  number  of  crystals  of  sugar  of  milk.  Towards  the  end  of  the  eva- 
poration, some  crystals  of  chloride  of  potassium,  and  some  of  common  salt,  make 
their  appearance.  According  to  Scheele,  it  contains  also  a  little  phosphate  of 
lime,  which  may  be  precipitated  by  ammonia."  **  The  sugar  of  milk  constitutes, 
at  an  average,  about  3.5  per  cent.,  while  the  saline  ingredients  do  not  exceed 
0.22,  or  J  of  a  per  cent,  of  whey.     The  water,  of  course,  constitutes  about  93.3 

in  the  100  parts.'' 

(2707.)  Schwartz  found  that  1000  parts  of  cows*  milk  left  3.697  of  ashes, 

and  of  woman's  milk  4.407,  composed  of 

Cows*.  Woman's. 

Phosphate  of  lime, 1.805  2.5 

Phosphate  of  magnesia, 0.170  0.5 

Phosphate  of  iron, 0.032  0.007 

Phosphate  of  soda, 0.225  0.4 

Chloride  of  potassium, 1.350  0.7 

Soda,  combined  with  lactic  acid,           .                .  0.115  0.3 

3.697  4.407 

(2708.)  There  are  a  number  of  other  facts  given  by  Dr  Thomson  connected 
^th  milk  in  various  states,  worth  mentioning.     The  constituents  of  skimmed 
nulk,  for  example,  according  to  the  analysis  of  Berzelius  in  1808,  are- 
Water,  92.875 

Curd,  not  free  from  butter,  2*800 

Sugar  of  milk, 3.500 

Lactic  acid,  and  the  lactate  of  potash,  ....        0.600 

Chloride  of  potassium, 0.170 

Phosphate  of  potash, 0.025 

Phosphate  of  lime  and  magnesia,  with  a  traoe  of  iron,  .        0.030 

100.000 

Brisson  states  the  specific  gravity  of  various  milks :  but  it  is  important  to  remark, 
^  it  varies  so  much  even  in  the  milk  from  the  same  animal,  that  it  is  impos- 
nble  to  give  a  correct  mean.  The  specific  gravity  of  cows'  milk  is  the  lowest, 
fceing  1.0324;  its  whey  is,  of  course,  still  lower,  1.0193 ;  and  that  of  ewes' 
Bulk  is  the  highest,  being  1.0409.  Lassaigne  examined  the  specific  gravity  of 
cows'  milk  at  various  distances  of  time  before  and  after  parturition,  at  a  tempo- 
'*tar©  of  46°  Fahrenheit,  and  the  results  were  generally,  that  at  21  days  be- 
fore parturition  it  was  highest,  being  1 .064 ;  and  lowest  at  6  days  after  par- 
^'irition,  being  1.033.  The  cow,  from  42  days  before  to  30  days  after  partu- 
rition, was  fed  on  the  same  kind  of  food,  namely,  beet-root,  hay,  and  straw, 
^'^ssaigne  also  ascertained  the  quantity  of  cream  yielded  by  the  same  animals 
^  different  times.  There  was  no  difference  in  the  ratio  between  the  bulks  of 
^'^im  and  whey  from  the  same  cow,  fed  on  beet- root,  hay,  and  straw,  from  42 
^ys  before  to  4  days  after  parturition,  when  the  quantities  were  200  volumes 
<^f  cream  to  800  of  whey  ;  but  by  30  days  after  parturition,  the  volume  of  cream. 
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had  decreased  to  64,  and  that  of  whey  had  increased  to  936,  and  by  that  time 
the  water  in  100  parts  of  milk  had  also  increased  to  90.0.  Lassaigne  made  a 
curious  remark  respecting  the  milk  of  a  cow,  which  ho  examined  at  10  diflferent 
periods,  4  of  these  before  and  6  after  parturition.  The  milk  examined  dtiiiiig 
the  first  three  of  the  former  periods,  namely,  42  days,  32  days,  and  21  days  be- 
fore parturition,  contained  no  casein  at  all,  but  in  place  of  it  albumen ;  no  sngar 
of  milk  and  no  lactic  acid,  but  a  sensible  quantity  of  uncombined  soda.  The 
milks  examined  11  days  before  and  just  after  parturition,  contained  both  alba- 
men  and  casein,  while  milk  11  days  before  parturition,  and  always  after  it, 
contained  free  lactic  acid  and  sugar  of  milk,  but  no  free  soda.  The  milks 
examined  4  days,  6  days,  20  days,  21  days,  and  30  days  afier  parturition,  oen- 
tained  casein  and  no  albumen.  It  would  appear  from  these  obserrationB  that 
the  milk  of  the  cow  is  at  first  very  similar  to  the  serum  of  blood,  and  that  the 
casein,  sugar  of  milk,  and  lactic  acid,  to  which  it  owes  much  of  its  distinguishing 
characters,  begins  first  to  make  their  appearance  in  it  about  11  days  before  par- 
turition. 

(2709.)  M.  Raspail  alleges,  that  the  dairymen  in  the  neighbourhood  of  Paris 
take  off  the  cream  from  their  milk,  and  supply  its  place  with  raw  sugar,  and  an 
emulsion  either  of  sweet  almonds  or  hemp-seed.  Milk  is  sometimes  adulterated 
by  the  addition  of  starch,  and  sometimes  a  portion  of  carbonate  of  potash  is 
added  to  it  to  prevent  it  from  curdling.*  1  have  detected  magnesia  in  cream 
in  Holland  put  in  to  thicken  it.  In  London,  the  milk  is  so  adulterated  with 
water,  that  some  dairymen  have  adopted  the  practice  of  driving  their  cows  along 
the  streets,  and  supplying  their  customers  direct  from  the  cow.  Both  the  milk 
and  cream'  obtained  from  the  dairies  in  the  neighbourhood  of  Edinburgh  are 
generally  free  from  adulteration,  and  the  worst  material  put  into  it  in  the  pub- 
lic dairies  in  town  is  water.  It  has  been  observed  that  the  Equisetum  fluviaHUy 
the  great  water  horse-tail,  gives  the  milk  a  leaden  or  bluish  colour,  and  deprives 
it  of  its  cream.  It  is  believed  that  the  leaves  of  the  bulbous  buttercup,  Manun- 
cuius  bulbosus,  is  pernicious  to  the  milk,  but  there  is  no  sufficient  foundation  for 
the  assertion,  as  cows  will  not  eat  the  plant ;  but  it  is  well  known  that  the  broad- 
leaved  wild  garlic.  Allium  ursinum,  is  eaten  by  cows,  and  gives  a  most  offensive 
flavour  of  garlic  to  milk.  This  is  an  annoyance  to  which  the  settlers  in  some 
parts  of  Canada  are  peculiarly  subjected. 

(2710.)  A  great  deal  more  might  be  given  in  detail  of  experiments  made  in 
different  parts  of  the  country  on  churning  butter  at  different  temperatures,  and 
of  the  various  recipes  for  making  the  innumerable  variety  of  cheeses  to  be  found 
in  this  country  ;  but  as  those  experiments  are  merely  so  many  isolated  attempts 
to  illustrate  particular  points,  without  reference  to  general  principles,  their  re- 
sults are  unsatisfactory.  In  like  manner  the  numerous  experiments  in  the  labo- 
ratory on  milk  and  its  constituents  have  as  yet  led  to  no  improvement  in  prac- 
tice. The  field,  therefore,  to  the  practical  and  chemical  experimenter  is  still 
open,  and  it  might  be  usefully  explored  by  their  combined  labours,  with  a  view 
to  the  establishment  of  general  principles  on  the  best  mode  of  keeping  dairy- 
stock,  and  of  evolving  their  products,  in  a  superior  degree  than  hitherto  attaincKl. 
As  one  instance  of  a  want  of  common  understanding  on  this  subject,  I  may  ad- 
duce the  numerous  forms  in  which  the  cheeses  of  Scotland  are  made,  whether  in 
the  homely  kebhuck,  or  in  the  finished  new-milk  cheese  intended  for  city  epicures. 

*  Raspail'8  Organic  Chemirtry,  p.  385. 
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Ererjwhere  eke  but  in  Scotland  the  place  of  origin  of  a  cheese  may  be  told  bj 
its  form.     A  Parmasan,  a  Gruy^re,  a  Gouda,  a  Kanter,  an  Edam,  a  Cheshire, 
a  Glocester,  whether  double  or  single,  a  Wiltshire,  a  Cheddar,  or  a  Stilton,  can 
be  named  at  sight,  but  who  can  tell  where  a  Scotch  cheese,  whetlier  of  skimmed 
milk  or  new,  whether  poor  or  rich,  comes  from,  until  examined  by  a  connois- 
seur ?  for  its  Stilton  or  Wiltshire  form  would  not  necessarily  imply  an  imita- 
tion of  those  celebrated  substances.     There  should  be  some  settled  conventional 
forms  adopted  for  the  identification  of  the  respective  classes  of  cheese  of  this 
country,  that  they  may  pass  current  in  commerce  without  suspicion  and  chal- 
lenge.    I  refer  you  to  authorities  who  have  treated  of  milk  practically  and 
chemically,*  to  consult  at'  leisure,  and  shall  finish  this  interesting  subject  with 
recipes  for  making  a  number  of  pleasant  dishes  from  milk,  all  of  which  are  in 
the  power  of  every  farmer  to  have  in  summer  as  a  cool  diet.     Curds  are 
obtained  by  simply  earning  a  dishful  of  new  milk.     When  served  up  with 
grated  loaf-sugar,  sprinkled  over  the  curd  deprived  of  whey,  it  has  the  ap- 
pearance of  a  prepared  dish,  and  is  eaten  with  sugar  and  cream.     A  sour 
€09  is  a  <^h  of  milk  allowed  to  stand  with  its  cream  until  the  milk  becomes 
thoroughly  coagulated  by  sourness,  and  the  sour  cream  and  milk  are  eaten  to- 
gether.   Plain  cream^  whether  sweet  or  sour,  is  an  excellent  accompaniment  to 
oat-meal  or  barley-meal  porridge,  or  to  sowens.    The  clouted  cream  of  Devonshire 
is  prepared  by  straining  the  new-milk  into  a  shallow  dish,  into  which  a  little 
warm  water  has  previously  been  put ;  and  after  allowing  it  to  stand  from  6  to 
12  hours,  it  is  carefully  heated  over  a  slow  fire  or  hot  plate  till  the  milk  ap- 
proadies  to  the  boiling  point,  but  it  must  not  actually  boil,  or  the  skin  of  cream 
be  broken.     The  dish  is  then  removed  to  the  dairy,  and  the  cream  allowed  to 
<^1,  when  it  may  be  used  as  cream  or  made  into  butter.     Milk  oat-meal  por» 
^e  is  more  agreeable  to  the  palate  than  water  porridge,  and  when  eaten  with 
^i'eain  forms  a  rich  diet.  Half  churned  cream  is  better  with  oat-meal  porridge  than 
phuQ  cream,  having  a  slight  taste  of  acidity.    Nevj  unwashed  butter  is  a  great 
treat  to  breakfast.     Hatted  kit  is  one  of  the  pleasantest  preparations  of  milk. 
^Ue  2  quarts  of  new  milk  scalding  hot,  and  pour  upon  it  quickly  4  quarts  of 
fi^  batter- milk,  and  let  it  stand,  without  stirring,  till  it  becomes  cold  and 
finn.    Then  take  off  the  hat  or  upper  part,  drain  it  in  a  hair- sieve,  and  put  it 
ioto  a  shape  for  half  an  hour,  and  serve  with  cream.     The  slight  acidity  of  this 
^»  with  the  rich  sweetness  of  the  cream,  and  the  addition  of  a  little  sugar, 
combine  to  make  this  a  very  delicious  dessert.     Float-whey  is  another  prepara- 
tioQ  equally  good  as  hatted  kit,  and  more  delicate.    Pour  in  all  the  whey  drained 
^^  the  new-milk  cheese  that  has  just  been  made,  into  a  small  furnace  pot ; 
^7  a  slow  fire,  and  raise  the  whey  near  the  boiling  point,  but  not  to  let  it 
hoil,  else  the  curd  will  fall  to  the  bottom.    During  the  heating,  a  scum  of  curd 
^<>nQ8  upon  the  surface  of  the  whey.     Take  then  1  quart  of  fresh  butter-milk, 

*  Aitoa't  Treatise  on  Dairy  Hasbandry  gives  an  account  of  the  Ayrshire  breed  of  cattle, 
w^b  reared  in  the  dairy  distnct  of  Scotland  exclusively  for  dairy  purposes. — In  vol.  vii. 
F.  156,  and  voL  iz.  p.  228,  of  the  Prize  Essays  of  the  Highland  and  Agricultural  Society,  will 
be  foiud  recipes  for  making  imitation  Glocester  and  Wiltshire  cheeses ;  and  in  the  Transac- 
^>^  of  the  same  Society  for  July  1843,  p.  14-27,  are  remarks,  experimental  and  practical,  on 
tbe  making'of  butter.— Dr  Johnston's  Lectures  on  Agricultural  Chemistry,  Lecture  xx.  p.  779, 
^OQtainB  the  rationale  of  all  the  phenomena  exhibited  by  milk  in  its  various  stages. — And  in 
t^  M^oires  de  TAcademie  Royal  des  Sciences  de  Tlnstitut  de  France,  tome  xvii.  p.  201, 
^  be  found  some  very  curious  microscopic  researches  made  by  M.  Turpin  upon  different 
■ilks  obtained  from  cows  affected  by  the  disease  vulgarly  called  Cocote  in  France. 
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and  pour  it  gently  over  the  msam,  and  pour  u  much  more  butter-milk  till  thv 
aoum  has  attained  some  thickneKs  and  consistencj.  AflCer  pouring  in  nme  DoU 
water  to  lower  the  tempeFature  of  the  whey,  thereby  rendering  tlie  Mom  more 
Gonsittent,  skim  off  the  scum  upon  a  hair-Bieve,  put  it  into  a  moold,  and  on 
taming  it  out  a  short  time  after,  serve  with  sugar  and  cream.  A  treacle  pottet 
is  made  hj  boiling  a  little  milk  in  a  pan,  and  putting  a  table-spoonfnl  of  Ireada  or 
molasses  into  it.  On  removing  the  curd,  the  whe^  is  ready  for  use  for  a  son 
throat  or  cold.  WAite-wirte  whey  is  made  exactly  in  a  similar  manner,  bat  is 
sweetened  in  addition.  To  make  Iriih  two-milk  whey,  put  {  of  sweet-milk  inia 
a  sauce-pan,  and  make  it  boiling  hot,  then  pour  in  ^  of  butter-milk,  gently  stir- 
ring it  round  the  edges  of  the  pan.  Let  the  whole  come  to  a  boil ;  take  it  off  ths 
fire,  let  it  settle,  and  strain  off  the  whey,  which  is  an  excellent  drink  in  ferer. 
Cream  may  be  used  as  an  emulsion  with  all  sorts  of  preserved  fruits,  and  it  en- 
hances the  flavour  of  every  kind  of  fruit  used  with  it ;  and  there  is,  perhaps,  aa 
form  of  cream  more  ^reeabte,  or  more  generally  admired,  than  blanemanga 
flavoured  with  almonds.  leed-eream  flavoured  with  pine-apple  ia  a  delightful 
cooler  in  warm  weather.  I  conclude  with  a  recipe  for  making  uream-eheeie.  "  Ona 
pint  of  cream  being  mixed  with  12  pints  of  noon-day  milk,  warm  from  the  oow, 
a  little  rennet  is  added,  and  when  the  curd  is  come,  the  whey  is  poured  oat 
gently,  so  as  to  break  the  curd  as  little  as  possible.  It  is  then  l(ud  in  a  cloth, 
and  put  into  a  small  sieve ;  the  cloth  is  changed  every  hour  during  the  day, 
and  in  24  hours  it  will  bo  fit  for  use.  It  may  be  served  on  a  breakfast  plala 
with  vine  leaves  under  it,  and  it  will  keep  perfectly  good  only  one  day."* 

(2711.)  Notwithstandingtheimmensequantity  of  cheese  made  in  this  eonntrf, 
m  large  importationof  foreign  takes  place  every  year,  not  less  than  132,000cwt., 
icfaiefly  from  Holland.  The  old  duty  of  20s.  per  cwt.  is  retained  by  the  New 
Tariff.t 

(2712.)  Cheese  is  liable  to  many  casualties  besides  those  already  alluded 


to  as  arising  from  fermentation,  chiefly  from  the  attacks  of  animals. 
yet  quite  fresh,  the  cheese-fly,  PlophUn  cisei,  a,  fig,  474,  is  ready  to  di 

•  D^Burns'  Practice  of  Cookery,  p.  467.  ■ 

*  MMcnlloeh'*  I>iction>r;  orConimcrce,  wt.  Clitrf. 
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its  eggs  in  the  deepest  crack  it  can  find,  bj  means  of  an  extensile  abdominal 

tube.     The  specific  distinguishing  characters  of  this  insect  are,  in  the  words  of 

Mr  Duncan, — ''  About  2  lines  in  length,  the  whole  body  of  a  greenish- black 

colour,  smooth  and  shining ;  front  of  the  head  reddish  yellow,  paler  yellow  on  the 

under  side.     Thighs  ochre  yellow  at  the  base  and  apex  ;  tibias  deep  ochre,  the 

first  and  last  pair  black  at  the  apex ;  anterior  tarsi  black,  the  others  ochrey, 

with  the  2  last  joints  and  the  claws  black ;  wings  clear  and  iridescent,  slightly 

tinged  with  rust  colour  at  the  base;  halteres  ochrey.*^  *     The  cheese-maggots 

produced  from  this  fly  are  commonly  called  jumperSy  and  it  prepares  itself 

for  jumping  as  seen  at  6.     *'  When  it  prepares  to  leap,  our  larva  first  erects 

itself  upon  its  anus,  and  then  bending  itself  into  a  circle,  by  bringing  its  head 

to  its  tail,  it  pushes  forth  its  unguiform  mandibles,  and  fixes  them  in  2  cavities 

in  its  anal  tubercles.     All  being  thus  prepared,  it  next  contracts  its  body  into 

%&  oblong,  so  that  the  2-halves  are  parallel  to  each  other.    This  done,  it  lets  go 

its  kold  with  so  violent  a  jerk,  that  the  sound  produced  by  its  mandibles  can  be 

easilj  heard,  and  the  leap  takes  place.     Swammerdam  saw  one,  whose  length 

M  not  exceed  the  fourth  part  of  an  inch,  jump  in  this  manner  out  of  a  box 

6  inches  deep,  which  is  as  if  a  man  6  feet  high  should  raise  himself  in  the  air 

by  jumping  144  feet!    He  had  seen  others  leap  a  great  deal  higher.*  *t     When 

cheese  passes  its  stage  of  ripeness,  it  is  liable  to  become  mouldy,  if  kept  in  a 

<lAmp  situation,  which  all  ripe  cheeses  should  be  to  retain  their  moisture  and 

flavour,  and  where  the  latter  is  much  enhanced  by  the  production  of  blue  mould. 

It  is  possible  to  inoculate  new  cheese  with  the  blue  mould  of  old,  and  thereby  at 

once  impart  the  flavour  of  ripeness.     This  process  is  easiest  done  by  inserting 

rdla  of  moulded  cheese,  extracted  by  the  scoop  or  spj/ler,  into  holes  previously 

^e  in  the  new  cheese  by  the  same  scoop,  an  instrument  usually  employed  by 

cheesemongers  to  taste  cheese.  I    Towards  a  still  farther  period  of  decay,  cheese 

**  attacked  by  the  well-known,  and  by  some,  the  highly  prized  cheese-mite^ 

Icarus  siro  of  Linnseus.    *'  We  often  wonder  how  the  cheese-mite  is  at  hand  to 

attack  a  cheese  wherever  deposited;  but  when  we  learn  from  Leewenhock  that  one 

UTed  11  weeks  gummed  on  its  back  to  the  point  of  a  needle  without  food,  our 

bonder  is  diminished,**  says  Kirby  and   Spence.     Both  cheese-maggots  and 

n^rtes,  when  numerous,  destroy  cheese  rapidly,  by  crumbling  it  into  small  pieces, 

*n<i  by  emitting  a  Uquid  substance,  which  causes  the  decayed  parts  to  spread 

"peedily.     They  may  easily  be  killed,  however,  by  exposure  to  strong  heat,  or 

■^7  plunging  the  cheese  in  some  liquid  capable  of  destroying  the  larvae,  without 

communicating  any  disagreeable  flavour,  such  as  whisky.     Rats  and  mice  are 

'^oiarkably  fond  of,  and  commit  sad  havock  amongst,  old  cheese.     Nothing  but 

a  cat  can  deter  them  from  a  cheese  cellar,  where  poison  cannot  be  employed 

^ith  impunity. 

(2713.)  [The  process  of  churning,  or  agitating  milk  and  cream  for  the  pro- 
duction of  butter,  is  performed  in  such  a  variety  of  machines,  and  in  vessels  so 
variously  formed,  each  of  which  has  its  advocates,  and,  probably,  with  but  little 
Terence  in  the  principal  results,  that  it  becomes  a  question  of  no  small  diffi- 
^ty  to  answer,  which  of  these  numerous  forms  is  the  best  l  That  there  will  be 
flight  differences,  is  at  the  same  time  sufficiently  apparent,  but  these  will  arise 

*  Quarterly  Journal  of  Agriculture,  vol.  xii.  p.  126. 

t  Kirby  and  Spence's  Introduction  to  Entomology,  vol.  ii.  p.  283. 

I  Prize  Efltaya  of  the  Highland  and  Agricultural  Society,  vol.  iz.  p.  232. 
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more  from  the  capacity  of  the  vessel,  as  affecting  temperatmw,  than  from 
arity  of  structure,  and  probably,  also,  from  other  conditions,  affecting  the  chemi- 
cal changes  that  take  place  during  the  process.  It  will  also  be  obyious,  on  a  full 
consideration  of  the  subject,  that  causes  of  difference  will  arise  to  some  extent 
from  the  circumstances  attending  the  more  or  less  perfect  nature  of  the  agita- 
tion produced,  as  arising  from  the  peculiar  formation,  and  the  motions,  whether 
of  the  containing  vessel  or  of  the  agitators. 

(2714.)  The  peculiarities  of  form  may  be  viewed  under  four  distinct  claaees. 
1.  Those  in  which  both  the  fluid  and  the  containing  vessel,  with  its  agitators,  are 
in  rotative  motion ;  2.  In  which  the  containing  vessel  is  at  rest,  and  the  agitators 
in  rotative  motion  horizontally ;  3.  In  which  the  containing  vessel  is  at  rest, 
and  the  agitators  in  rotative  motion  vertically  ;  and  4.  Wherein  the  containing 
vessel  is  still  at  rest,  and  the  agitator  having  a  rectilineal  vertical  motion. 

(2715.)  In  the  first  class  is  to  be  noticed  those  machines  acting  by  their  gyra- 
tion on  a  centre,  such  as  the  old  barrel-chum,  wherein  the  contained  fluid  will 
have  a  tendency  to  acquire  a  motion  of  rotation  approaching  to  that  of  the  ves- 
sel ;  and  if  this  rotation  were  continued  always  in  the  same  direction,  the  process 
would  be  very  much  retarded  from  a  deficiency  of  agitation ;  hence,  in  such  ma- 
chines, very  frequent  changes  in  the  direction  of  the  rotative  motion  is  absolutely 
necessary  to  the  completion  of  the  process. 

(2716.)  The  second  class  embraces  those  in  which  the  vessel  is  permanent,  and 
an  agitator  of  two  or  four  arms  revolves  horizontally  within  it.  If  the  vessel 
is  cylindrical,  the  agitation  will  be  imperfect,  for  the  fluid  will  very  soon  acquire 
a  motion  en  mcuse,  and  will  be  carried  forward  by  the  arms  of  the  agitator, 
undergoing  such  agitation  only  as  will  arise  from  the  central  portion,  acting  by 
the  centrifugal  force,  having  always  a  tendency  to  fly  towards  the  circumference  of 
the  revolving  mass.  This  will  no  doubt  ultimately,  though  slowly,  produce  the 
requisite  effect,  but  it  will  be  more  speedily  accomplished  if  the  vessel  is  of  a 
square  form ;  for  in  that  case  the  rotation  of  the  mass  will  be  interrupted  at 
every  angle,  and  eddies  formed  therein  of  such  force  as  will  not  only  cause  dis- 
turbance of  the  fluid  in  these  angles,  but  in  doing  so  will  produce  corresponding 
counter-motions  in  the  entire  mass.  From  such  causes,  chums  of  this  class  and 
of  the  square  form  are  found,  especially  on  the  largo  scale,  to  be  very  efficient, 
though,  from  the  inconvenience  of  adopting  manual  power  to  a  horizontal  motion, 
it  is  seldom  resorted  to  in  the  small  scale. 

(2717.)  In  the  third  class  of  machines,  where  the  vessel  is  also  permanent, 
but  having  the  agitators  revolving  in  a  vertical  direction,  the  agitation  is  r^ular, 
and  pervades  at  all  times  the  entire  mass  of  fluid ;  and  in  this  respect  there  is 
little  if  any  difference  in  effect,  whether  tlie  bottom  of  the  vessel  be  flat  or  cylin- 
drical, nor  is  there  any  necessity  for  changing  the  direction  of  motion.  We 
accordingly  find,  that,  whether  on  the  large  or  small  scale,  chums  of  this  class 
find  favour  in  almost  all  localities. 

(2718.)  The  fourth  class  of  this  useful  machine  is  the  upright  or  plunge 
chum.  The  vessel  in  this  is  also  permanent,  and  its  height,  unlike  all  the  others, 
is  considerable,  as  compared  with  its  breadth.  As  a  matter  of  convenience,  it  is 
always  made  cylindrical,  or  rather  slightly  conical,  which  last  property  is  given 
to  it  for  the  convenience  of  hooping,  for  in  every  other  respect  its  tapering  form 
is  a  defect.  The  plunger  must  necessarily  always  move  vertically,  without  any 
rotative  motion,  and,  when  extended  throughout  the  entire  column  of  fluid,  th 
agitation  must  be  as  complete  as  it  is  possible  to  attain.  Plunge  or  vertic? 
chums,  therefore,  are  by  many  held  as  the  most  perfect  for  the  production 


OF  MAKING  BUTTER  AND  CHEESE.  923 

butter,  as  well  as  for  saying  time  in  the  operation  ;  but  there  are  objections  to 
it  as  r^ards  fitness  for  the  adaptation  of  manual  power.     It  is  obyious  to  even 
a  careless  observer,  that  the  human  arm,  if  applied  directly  to  the  upright  staff 
of  this  chum,  the  bodj  being  also  upright,  will  be  employing  that  power  under 
the  greatest  possible  disadvantages.    The  muscles  of  the  arm  acting,  as  they  do, 
in  idl  cases  under  great  natural  disadvantages  in  respect  of  their  leverage,  will, 
in  this  peculiar  position,  be  deprived  of  nearly  all  aid  which  the  muscles  of  the 
trunk  in  many  positions  are  calculated  to  give  out  to  assist  those  of  the  arm ; 
hence  it  is  that  the  labour  of  working  these  churns  by  hand,  is  found  so  oppres- 
sive, that  the  operator  is  unable  to  keep  up  a  constant  action ;  and  the  principle 
on  which  the  chum  is  based  is  blamed  for  that  delay  in  the  operation,  that  ought 
nther  to  be  attributed  to  the  defect  in  the  medium  through  which  the  power  is 
applied.     In  proof  of  this,  we  find  that  when  animal,  or  any  of  the  inanimate 
powers,  are  applied  to  the  vertical  chum,  it  attains  a  character  superior  to  all 
others,  both  as  to  time  and  production,  and  this  character  is  sustained  through- 
oirt  some  of  the  best  dairy  districts  in  Scotland.     The  advantages  of  applying 
hsnd-power  through  a  proper  medium  are  also  observable  in  the  case  of  this 
churn,  i^ien  such  power  is  applied  through  a  winch-handle  with  a  fiy-wheeL 
Examples  of  this  arrangement  have  been  attended  with  the  best  effects,  and 
with  much  ease,  as  compared  with  the  direct  application  of  the  power  to  the 
plunger-rod. 

(2719.)  In  proceeding  to  the  details  of  the  churning  machinery,  the  first 
dass  embraces  those  machines  that  act  by  their  gyration  round  a  centre,  the 
fluid  and  the  containing  vessel  revolving  togethei*,  or  partially  so ;  of  which  the 
common  barrel-churn  may  be  taken  as  the  type.  The  barrel,  which  is  of  capa- 
city suited  to  the  dairy,  is  sometimes  provided  only  with  a  large  square  bung- 
^^i  secured  by  a  clasped  cover,  by  which  it  is  charged  and  emptied ;  while  in 
other  cases,  one  of  its  ends  is  movable,  and  made  tight  by  screwing  it  down  on 
a  paclung  of  canvass  cloth.  In  all  cases,  it  is  necessary  that  the  interior  of  the 
harrel  should  be  armed  with  three  or  more  longitudinal  ribs  of  wood  standing 
^  radii  towards  the  centre,  and  perforated  in  various  forms;  these  constitute  the 
^^gitators  of  the  churn.  Each  end  of  the  barrel  is  furnished  with  an  iron  gud- 
geon or  journal  strongly  fixed  to  it,  and  to  one  of  them  is  applied  the  winch- 
Bta^e  by  which  the  machine  is  turned ;  while  it  is  supported  on  a  wooden  stand, 
haring  bearings  for  the  two  journals.  More  than  one  imperfection  attends  this 
construction  of  chum ;  from  the  circumstance  ^f  its  rotatory  motion,  it  will 
^wajs  have  less  or  more  of  a  tendency  to  carry  the  fiuid  round  with  the  barrel 
uhI  the  agitators,  more  especially  if  a  rapid  velocity  of  rotation  is  given  to  it ; 
sod  to  counteract  this  tendency,  it  becomes  necessary  to  reverse  the  motion  at 
wery  few  turns,  which  is  of  itself  an  inconvenience.  There  is,  besides,  the 
gnat  inconvenience  of  getting  access,  either  to  remove  the  butter  that  may  ad- 
here to  the  agitators,  or  to  cleanse  the  interior  of  the  barrel.  This  is  especially 
^  case  where  there  is  no  movable  end ;  and  even  with  this  convenience  for 
^eaning,  the  trouble  of  opening  and  closing  the  end  is  considerable.  To  those 
jnip^ections  it  is,  no  doubt,  chiefly  owing  that  this  churn,  once  in  high  repute 
in  East  Lothian  and  Berwickshire,  has  gradually  fallen  into  comparative  disre- 
pite:  and  from  these  circumstances,  it  has  been  deemed  unnecessary  to  give 
figores  of  this  class  of  churn. 

(2720.)  The  machines  to  be  here  noticed  under  the  second  class,  are  of  a  less 
^ttied  character  than  any  of  the  others,  are  seldom,  if  ever,  used  with  hand- 
U)OQr,  but  are  generally  worked  by  horse-power,  and  chiefly  in  town-dairies,  or 


924 


THE  BOOK  OF  THE  FARM — SUUHEK. 


in  those  around  Edinburgh.  From  tlie  compar&tiTelj  email  importance  of  this 
chum,  it  has  been  deemed  unnecessary  to  give  a  figure  of  it;  but  its  structure 
is  so  simple,  that  the  following  description  will  coavey  a  tolei'ablj  correct  know- 
ledge of  its  construction  to  ihe  mechanical  reader.  The  horse-path,  espedallj  in 
towDB,  where  space  is  valuable,  seldom  exceeds  16  feet ;  the  horee-beani,  with 
yoke,  is  fixed  to  an  upright  central  shaft,  which  carries  a  spur-wheel  placed 
at  a  height  of  about  3^  feet  from  the  floor,  the  wheel  being  about  4  feet  dia- 
meter. One,  or  sometimes  two,  churning  vessels  are  attached  to  the  machine ; 
their  dimensions  vary  with  the  extent  of  the  dairy,  but  for  one  of  26  or  30  cows, 
where  much  of  the  produce  is  sold  as  sweet-milk,  the  vessel  may  be  2  feet 
8  inches  square  and  2  feet  8  inches  deep ;  they  are  placed  securely  on  the 
floor  at  a  proper  distance  from  tlie  central  shaft,  to  suit  the  spur-wheel.  A 
foot-step  of  motal  is  placed  in  the  centre  of  the  bottom,  and  a  cross-head  is  at- 
tached to  two  uprights  fixed  on  opposite  sides  of  the  vessel.  The  foot-step  and 
cross-head  serve  as  the  two  bearings  for  an  upright  spindle,  which  carries  the 
four-armed  agitator,  and  a  pinion  of  SJ  inches  diameter  adapted  to  the  spur- 
wheel.  These  parts,  and  a  close  cover  for  the  vessel,  completee  the  machine, 
which  is,  therefore,  extremely  simple,  and  in  a  dairy  which  is  too  extensive  for 
manual  power  being  applied  effectually  to  churning,  while  want  of  space  may 
preclude  the  adoption  of  more  bulky  machines,  the  one  here  described  may  be 
resorted  to  with  advantage. 

(2721.)  In  the  same  class  stands  the  table  ckurtt,  remarkable  for  its  elegance 
and  cleanliness,  and  which,  though  adapted  only  for  the  lighter  purposes  of  the 
butternlairy,  I  have  considered  as  deserving  a  place  here.  This  utensil  is  repre- 
sented in  fig.  47d  in  perspective,  exhibiting  it  in  the  most  recently  improved  form, 
with  outer  case  to  contain  hot  or  cold  water.  This  chum  has  for  the  last  few  years 
been  brought  prominently  before  the  public  as 
a  recent  invention ;  but  on  close  inquiry,  I  Gnd 
that  the  merit  of  its  original  introduction  is  due 
to  the  late  celebrated  Mr  Wedgewood,  and  that 
it  has  been  in  use  for  a  period  of  30  or  40  years. 
The  containing  vessel  is  stiil  formed  of  the 
Wedgewood  stoneware ;  and,  as  I  am  informed 
by  Mr  Child  of  Edinburgh,  the  indefatigable 
purveyor  of  elegance,  utility,  and  comfort,  in 
the  china,  stoneware,  and  glass  trade,  it  was  in  j 
great  request  about  30  years  ago,  its  lately  ex- 
tended appearance  being  merely  a  revival.  The 
chief  part  of  this  utensil  is  the  Wedgwood  re- 
ceptacle a,  formed  of  the  finest  and  strongest 
white  glazed  ware  of  that  manufacture ;  they 
are  of  various  sizes,  from  1  to  4  gallons  capa- 
city ;  it  is  furnished  with  a  varnished  wooden 
cover  b.  The  outer  case  c  is  made  of  sheet  zinc 
or  of  tin  plate  ;  it  is  2  inches  wider  than  the 
chum,  furnished  with  handles  d,  and  two  cars 
to  which  the  iron  cross-bar  c  is  attached  by  two 
thumb-serews  e  and  d,  serving  to  secure  the 
cover  to  the  top  of  the  vessel.    A  brass  socket/ 

is  fixed  in  tho  cover,  and  an  iron  spindle  armed  with  three  vanes  is  fitted  to  turn 
in  the  socket ;  a  wooden  pulley  is  usually  placed  in  the  position  of  the  whed 
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ff  on  the  top  of  the  iipindle,  and  when  secured  there  it  holds  ths  spindle  and 
oover  in  constant  connection.     The  common  drill-bow  is  the  usual  medium  of 
power,  the  string  of  which  being  held  in  tension  by  the  elasticity  of  the  steel-back 
or  bow,  an;  movement  backward  or  forward  of  the  instrument  will  cause  the  pul- 
ley and  spindle  to  revolve,  and  the  movements  are  effected  by  applying  the  hand 
to  the  handle  of  the  drill-bow.     When  the  cover  and  spindle  lias  been  secured 
by  the  BcrewH  e  d,  and  the  bow-string  applied  as  above,  which  is  effected  by  bend- 
11^  the  bow  until  the  string  is  sufiiciently  relaxed  to  allow  of  its  being  laid  once 
round  the  pulley,  the  bow  is  then  allowed  to  expand,  and  the  operation  proceeds. 
It  has  been  stated  (2716.)  that  vessels  in  this  class,  if  cylindrical,  do  not  pro- 
dace  the  effects  of  churning  so  speedily  as  if  tbo  form  were  square,  to  obviate 
ihich  the  motion  of  the  agitator  must  be  frequently  reversed  in  the  cylindrical 
Ttssel.     The  drill-bow  motion  is  admirably  adapted  to  the  reversing  process  ; 
fw  in  pushing  the  bow  forward  by  the  hand,  the  agitator  will  be  made  to  revolve 
2  or  3  times,  the  number  being  in  the  proportion  of  the  length  of  the  string  to 
the  orcumference  of  the  pulley  ;  and  in  drawing  them  back  the  same  number 
at  rerolutions  will  be  performed  in  the  opposite  direction,  and  so  on  till  the 
fncess  is  completed.     Fig.  476  is  a  view  of  the  agitator,  aaa 
utlhe  vanes  of  strong  tin-plate  with  perforations,  6  is  that  part  "' 

4iF  the  spindle  that  falls  within  the  socket,  and  e  that  on  which  the 
f  alley  or  the  wheel  is  fastened. 

(2722.)  The  drilUbow  being  rather  an  awkward  medium  of 
p*«c,  especially  in  non-mechanical  hands,  an  attempt  has  lately 
Iksd  made  to  substitute  for  it,  in  ihis  case,  the  common  winch- 
lumdle  turning  horizontally.  This  arrangement  is  exhibited  also 
uBg.  47&,  whereA  is  a  toothed-bevelled  wheel  of  4  inches  diameter, 
"a  the  axle  of  which  the  handle  •  is  fixed,  and  it  works  into  the 
*1im1  g  fixed  on  the  top  of  the  agitator  spindle  in  the  place  for- 
Mrly  occupied  by  the  pulley,  the  two  standards  1 1  being  fixed  on 
tbeo>ver&,  to  carry  the  axle  of  the  wheel  A.  By  this  arrangement 
1*0  turns  of  the  handle  i  produces  the  same  result  in  the  agitator 
*<  wu  done  by  one  stroke  of  the  bow,  and  the  motion  of  the 
'Xadle  being  reversed  at  every  second  revolution,  the  ultimate  effect  is  the  same 
M  before,  and  the  manual  operation  is  more  easily  effected  in  the  one  case  than 
n  the  other.  With  a  view  to  determine  whether  the  alternate  motion  may  not 
ndigpensed  with  even  in  a  cylindrical  vessel,  I  have  instituted  experiments  in 
*^ieh  the  interior  of  the  vessel  is  armed  with  combs,  and  the  agitator  being 
BBTOrted  to  a  like  form,  but  having  ita  prongs  or  teeth  adjusted  Co  the  intervals 
rflhoae  of  the  vessel ;  with  this  apparatus  I  have  found  that  like  quantities  of 
■ilk  and  cream,  and  with  the  same  temperature,  yield  their  butter  in  the  fol- 
Wiog  times  : — 

In  the  plane  cylindrical  vessel,  with  the  agitator  always  moving  in  one  direc- 
tion, butter  was  not  obtained  in  55  minutes.  In  the  same  vessel,  with  the  agi- 
tator moving  alternately  right  and  left,  at  every  two  revolutions  butter  was  ob- 
tained in  25  minutes.  In  this  same  vessel,  fitted  as  above  described,  with  coun- 
ter-agitators, but  with  the  agitator  moving  in  one  direction  only,  butter  was 
obtained  in  90  minutes.  From  these  results  it  appears,  that,  even  with  a  cylin- 
drical vessel,  if  properly  armed,  the  process  is  performed  in  a  shorter  time  than 
with  the  inconvenient  reversed  motions. 

(2723.)  It  is  well  known,  that  a  certain  elevation  of  teniperattire  is  acquired 
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by  the  fluid  in  the  process  of  butter-making,  and  that  the  process  is  accelerated 
b;  produoing  this  temperature  artiSciallj,  from  the  application  of  heated  water. 
For  this  purpose  also,  a  practice  is  becoming  prevalent  to  apply  the  water  ex- 
ternally to  the  vesaels  containing  the  milk  and  cream,  and  not  in  mixture  with 
them.  Fig.  176.  exhibits  the  application  of  this  process  to  the  utensil  now 
under  consideration,  where  e  is  the  water-case  formed  of  tin-plate,  zinc,  or  of 
wood,  at  the  bottom  of  which  is  fixed  a  circular  stand  to  place  the  receptacle  a 
upon,  that  the  water  may  be  under  as  well  as  around  the  receptacle.  Wood, 
^m  its  nonconducting  quality,  is  perhaps  better  adapted  than  any  metal  for  a 
water-case.  Water  brought  to  the  proper  temperature  is  poured  into  the  space 
between  the  case  and  the  retaining  vessel,  and  if  found  necessary  to  increase  or 
diminish  the  temperature,  part  of  the  contained  water  is  drawn  off  below  by  a 
spigot,  and  hot  or  cold  added  to  restore  the  requisite  degree  of  heat.  Expe- 
rience seems  to  point  out,  that,  in  operating  on  the  large  scale  in  wooden- 
vesaeU,  no  extraneous  heat  is  required,  the  naturally  acquired  heat  appears  to 
be  sufficient,  especially  if  aided  in  winter  by  the  admixture  of  a  small  quanUty 
of  moderately  heated  water,  and  the  non-conducting  quahty  of  the  wooden  vessel 
retains  it ;  whereas  the  stone-ware  rossel  will  be  continually  abstracting  heat, 
and  giving  it  off  by  radiation,  if  not  surrounded  by  a  medium  of  equal  tempe- 

(2724.)  Chame  of  the  third  class  are  much  more  nnmerous  than  the  two 
former,  and  though  in  themselves  not  differing  much  in  the  essential  points, 
they  yet  exhibit  a  variety  of  structure  in  their  details.  Thoy  are  usually  distin- 
guished by  the  name  of  boayehnms,  though  the  class  embraces  not  only  the  cu- 
bical and  the  oblong  box,  but  also  tho  cylinder  or  barrel,  the  distinctive  charac- 
ter being  an  agitator  revolving  in  the  vertical  direction  within  a  stationary  case 
of  any  form. 

(2725.)  To  illustrate  this  class,  I  have  selected,  first,  the  common  box-haiui 
ehurn,  in  very  general  use.  Tho  present  example,  fig,  477,  is  18  inches  in  length, 
H  inches  in  widtli,  and  20  inches  in  depth,  inside  measure.  Birch  Or  plane- 
tree  are  the  best  niaterial  for  the  purpose,  and  it  requires  to  be  very  carefully 
joined  so  as  to  be  water-tight.  As  before  noticed  (2717.),  it  is  of  very  small 
moment  whether  the  bottom  is 
formed  to  the  circle  of  the  agita- 
tor, or  remains  flat  in  as  far  as  tho 
production  of  butter  is  to  be  con- 
sidered ;  but  for  the  process  of 
cleansing,  the  curved  bottom  will 
present  some  little  advantages, 
a  cover  of  the  same  material  is 
fi  tted  close  in  the  top  of  the  bos, 
with  convenient  handles-  The 
agitator,  fig.  478,  is  of  the  usual 
form,  tlie  dimensions  of  its  parts 
are  unimportant,  except  that 
they  have  suflicJont  strength, 
and  present  sufficient  surface  to 
produce  the  requisite  degree  of 
agitation  in  the  fluid.  The  two 
pairs  of  .iruisuro  half  lapped  at 
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the  centre,  and  the  croes-bara  mortised  into  them  ;  the  dimensions  in  length  and 

breadth  being  such  as  to  allow  it  to  move  with 

freedom  within  the  box.     At  the  centre  a  pertV  ^'S'  *^^- 

radon  is  mtule  through  the  aides  to  admit  the  iron 

spindle,  which,  at  this  part,  is  a  square  bar,  fit- 
ting neatly  into  socket-plates  of  iron  let  into  the 

agitator  on  each  side,  as  seen  in  the  figure  at  a. 

The  further  end  of  the  spindle  projects  about  an 

inch  beyond  the  agitator,  and  is  rounded  to  form  a 

joomal,  which  has  its  bearing  in  a  close  brass 
plate-bush  or  socket,  which  is  sunk  into  the  side  of 
the  box,  and  fixed  with  screws.  The  outward  end 
of  tin  spindle  is  furnished  with  a  conical  journal, 

tlie  smallest  diameter  of  which  is  equal  to  the  dia-  m,  ioitito*  of  tat  ioi-cbbih, 
jonal  of  the  square  part  of  the  spindle,  and  is  fur- 
nished with  a  raised  collar  or  ruff;  the  conical  journal  lying  in  a  thorough  brass 
plaU-bush,  leaving  the  collar  outside,  but  embraced  by  a  cup  of  the  bush,  upon 
whidi  a  coupling-rii^  is  screwed,  covering  the  collar,  and,  pressing  home  the 
conietl  journal,  preventing  thus  the  spindle  from  being  withdrawn  until  the  coup- 
lii^-ring  is  removed.  The  spindle  extends  beyond  the  collar  about  2^  inches, 
ud  a  here  formed  into  a  square  stud,  upon  which  the  eye  of  the  winch-handle 
/  ii  shipt  when  in  work.  In  rigging  this  apparatus,  the  agitator  is  placed 
■ilhin  the  box,  and  the  spindle  is  pushed  through  the  outer  bush  and  the  agi- 
tator, until  its  two  journals  rest  in  the  bushes ;  the  coupling-ring  is  then  screwed 
on  to  the  out«r  bush,  until  the  spindle  with  the  agitator  just  turns  round  with 
freedom  in  the  conical  bush.  Xo  prevent  the  ring  from  turning  round  by  the 
iDotion  of  the  spindle,  a  smooth  ring  or  washer  of  steel  may  be  interposed  be- 
t»«ii  the  collar  and  the  brass  ring.  Various  other  modes  of  securing  the  spindle 
unemployed,  but  in  all,  the  object  is  to  prevent  leakage  at  the  bush.  Topre- 
•Mt  taint  (mm  galvanic  influence  also,  it  is  not  uncommon  to  apply  bone  w 
otber  animal  substance  for  tho  bushes. 

(2726.)  Churns  of  this  itind  are  made  of  all  sizes,  without  any  change  in 
tilt  principle  of  their  construction.  They  are  applied  to  all  kinds  of  power,  and 
Capacity  is  proportioned  to  the  extent  of  the  dairy  ;  but  the  entire  capacity 
vfthe  chum  must  be  in  general  about  double  the  quantity  in  gallons,  of  the  fluid 
iiteDded  to  be  acted  upon.  In  operating  with  the  box-churn,  it  may  be  filled 
^  the  hdght  of  the  spindle,  or,  if  that  member  is  well  fitted,  the  milk  may 
'in  considerably  above  it,  though  in  general  practice  it  rises  but  little  above. 
Toidapt  the  chum  to  power,  it  is  only  necessary  to  put  a  pulley  for  a  strap, 
ffi chain,  upon  the  end  of  the  spindle,  in  place  of  the  handle;  or  the  spindle 
"^J  be  attached  to  another  shaft,  having  the  proper  velocity,  by  means  of  a 
"lip-coDpling.  The  velocity  of  tho  agitator  must  depend  upon  the  size  of  the 
™>m;  one  of  24  inches  diameter  may  make  60  revolutions  per  minute  on  the 
«erage,  but  may  be  higher  or  lower  in  the  different  stages  of  the  process. 

('2727.)  A  new  cAurn  of  this  third  class  has  been  lately  introduced,  and  meets 
vith  much  favour  in  the  north  of  Ireland.  It  is  believed  that  its  introduction 
"^  France  is  due  to  Mr  Blacker  of  Armagh,  who  is  ever  zealous  in  the  ad- 
•wtemont  of  objects  tending  to  the  improvement  of  his  country;  but  themanu- 
'WurinjT  of  it  is  conducted  by  Mr  B.  Robinson,  Lisburn.    This  churn  is  rcpre- 
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Eented  in  flga.  479  and  480 ;  the  first  a  perspective  of  the  machine  sb  it  appe&n 
when  in  work,  the  second  a  cross  section,  shewing  the  chief  peculiarity  of  ita  con- 
fitruction.  In  the  principle  of  its  operation,  this  chum  is  the  same  as  the  one 
last  described,  but,  like  that  alluded  to  under  our  second  class,  it  is  fomiahed 
with  a  case  for  containing  wator  to  regulate  the  temperature.  It  differs  also 
from  the  common  box -churn,  in  having  the  spbdie  or  axis  of  the  agitator  pass- 
ing through  the  length,  icstcad  of  the  breadth,  of  the  containing  vessel. 

(2729.)  In  construction,  fig.  479,  represents  a  hand-ekum  of  ordimar; 
size,  the  containing  vessel  is  of  an  oblong  form,  with  a  Eemicjliodrical  bottom, 
its  length  a  6  is  22}  inches,  the  breadth  6  c  14  inches,  and  the  depth  to  the 


«xis  of  the  semtcylinder  IH  inches,  the  entire  depth  being  21  inches,  all  in- 
side  measure.  The  sides  and  ends  arc  formed  of  birch  or  plane-tree,  1^  inch 
in  thickness,  securely  joined  at  the  angles  ;  the  ends,  of  the  vessel  thus  eon- 
Gtructed,  descend  to  the  full  depth  of  the  seuiicylindcr,  while  the  sides  are  onlj 
12  inches  in  depth.  The  bottom  is  formed  in  two  plates  of  zinc,  the  edges  of 
which  are  secured  to  the  outer  and  inner  faces  of  the  sides,  by  means  of  close 
nailing,  and  also  to  the  ends  making  water-tight  joinings  all  round,  in  the  manner 
tseen  in  section  at  d  and  e,  fig.  480,  where  the  epaco  d  /  e,  between  the  outer 
and  inner  plates  form  the  receptacle  for  the  water.  In  the  edge  of  one  side 
there  ia  inserted  afunnel  17,  by  which  the  water  is  introduced  into  the  receptacle, 
by  passing  down  through  a  small  bore  in  tho  side  of  the  vessel,  and  the  spigot 
A  serves  to  draw  off  the  water  when  required.  A  wooden  cover  is  fitted  into 
tho  opening  in  the  top,  with  nobs  for  tho  convenience  of  lifting  it  out.  The 
chamber  thus  constructed  is  set  in  the  iron  frames  i  i  i,  which  are  attached  to 
each  end  of  tho  box,  with  screw-nails,  and  are  further  secured  by  the  stretcher 
bolts  k,  and  furnished  with  stud  handles  1 1,  fur  the  convenience  of  lifting  the 
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Fig.  480. 
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(2729.)  In  fig.  480,  the  agitator  is  also  seen  in  section,  whereof  m  m,  &c. 

ire  the  four  arms,  the  three  trans- 

ferse  bars  in  each  arm  being  in  this 

case  round  rods,  which  are  here  shewn 

cat  across  by  the  section,  as  is  likewise 

the  square  spindle  passing  through 

the  centre.     The  spindle  is  formed 

and  inserted  in  the  same  manner  as 

described  for  the  box-chum  (2725.), 
and  differs  only  from  it  in  the  mode 
of  securing  it  in  place.     In  this  ma- 
chine the  spindle  is  pressed  home  by 
a  perforated  oblong  plate,  as  seen  in 
fig.  479,  which  passing  upon  the  out- 
md  end  of  the  spindle  till  it  rest 
ag&inst  the  collar,  it  is  then  passed 
upon  two  stud-bolts  fixed  in  the  end 
of  the  vessel,  having   a   screw-nut 
on  their   point,    which  presses   the 
plate  and  the  spindle,  by  means  of 
the  collar,  home  to  the  conical  bush 
with  an  J  degree  of  tightness;  and  the 
winch-handle  is  then  applied  to  the  extreme  end.     It  will  be  observed,  that 
hoth  this  and  the  last  described  churn  require  being  placed  upon  a  stand  or 
table  about  2i  feet  high  when  worked  by  the  hand,  in  order  that  the  handle 
n»y  be  brought  to  a  proper  height  for  the  full  effect  of  the  hand.    When  either 
of  them  are  worked  by  power,  they  are  then  most  conveniently  set  on  the  floor 
of  the  dairy. 

(2730.)  In  the  fourth  class  of  our  subdivision,  there  is  only  to  be  considered 
^^ plunger  churn;  for  in  this  class  there  is  no  variety,  except  as  to  the  dimen- 
8WDS.  The  means  of  working  the  plunger,  and  the  different  media  through 
which  the  power  is  applied,  whether  of  man  or  of  animals,  are  of  a  character 
niach  more  varied  than  in  all  the  others  put  together ;  and  all  these  varieties 
■^  to  have  been  suggested,  with  a  view  to  overcome  the  very  unfavourable  po- 
^n  in  which  a  man  applies  his  force  directly  to  the  plunger- rod  of  this  churn. 
Amongst  these  varieties  of  construction  in  the  mechanical  media  through  which 
power,  of  whatever  kind,  may  be  applied,  we  find  all  possible  varieties  of  the  lever 
^its  combinations,  the  loaded  pendulum,  with  combinations  of  the  lever  and 
of  nck-geering,  crank  and  lever,  and  crank  with  connecting-rods  ;  but  it  would 
0® profitless  to  enumerate  all  the  forms  that  have  been  devised  for  the  improve- 
^t  of  this  particular  kind,  and  much  more  so  to  attempt  to  describe  them.  I 
^1  therefore,  rest  satisfied  with  one  that  has  long  been  in  extensive  use,  and 
w  equally  well  adapted  to  the  hand,  or  to  power  of  any  kind. 

(2731.)  The  upright  or  plunge  chuming-vessel^  is  always  a  piece  of  cooper- 
''ork  varying  in  capacity,  according  to  the  extent  of  the  dairy  in  which  it  is  to 
0*  employed,  from  10  to  130  gallons.  It  is  built  slightly  tapering  upward  for 
^  convenience  of  being  tightly  hooped,  having  a  strong  bottom  and  a  movable 
^^>  which  may  be  fastened  down  with  an  iron  clasp  hoop  ;  a  perforation  is 
fonned  in  the  centre  of  the  cover  for  the  pissage  of  the  churn-staff  or  plunger- 
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rod,  and  this  is  sarroanded  by  a  wooden  cup,  to  preveat  the  lashing  over  of 
the  fluid  in  the  act  of  churning.  The  plunger  or  agitator,  which  is  attached 
to  tho  bottom  of  the  plunger-rod,  is  a  circular  reticulated  frame  of  wood ;  the 
meshes  la&j  be  from  1  j  to  2  inches  square,  and  the  bars  forming  the  reticula- 
tion about  f  inch  thick  and  1^  inch  deep,  the  whole  embraced  bj  a  wooden  hoop, 
whose  diameter  will  just  enter  the  lop  of  the  churn.  The  structure  of  the 
plunger  is  b;  no  means  important,  the  only  essential  point  being,  that  it  shall 
not  present  too  much  resistance  to  the  passage  of  the  fluid  through  its  inter- 
stices, nor  too  little,  to  give  it  a  too  easy  passage,  which  might  render  the  agi- 
tation so  slight  as  to  be  ineffectual ;  a  good  medium  is  to  make  the  horizontal 
area  of  all  the  interstices  1 .5  tiroes  the  area  of  the  solid  parts,  and  this  rule  will 
apply  to  the  agitators  of  all  churns.  Such  is  the  simple  constmction  of  this 
churning  Tessel,  which  is  capable  of  adaptation  to  any  kind  of  power,  and  to 
any  extent  of  dairy. 

(2732.)  As  an  exam^e  of  the  application  of  power  to  the  plange-chum,  the 
accompanying  illustrations  arc  taken  from  those  extensively  used  in  Laoa^- 
ehire  and  the  neighbouring  counties,  where  they  are  usually  worked  by  one 
horse.  It  will  suffice  at  present  to  shew  the  internal  medianism,  leaving  the 
horse-wheel  and  intermediate  geering  for  another  occasioa.      Fig.  461   is  a 


side  elevation  of  the  chum,  and  the  mechanism  required  within  the  chum- 
room  of  the  dairy.     It  is  here  represented  as  being  for  hand-power,  but  the 
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tH  of  the  mrchine,  so  &r  as  bera  exhibited,  are  the  same  whether  for 
ir  horae.    Fig.  482  is  a  back  view  of  the  same,  and  the  same  letters  applf 

to  the  oerreeponding  parts  in   each  figure. 

The  floor-tiae  of  the  chuming-rooni  is  repre-  ^ig-  f^^- 

Mated  hj  the  line  a  a,  and  ft  c  is  an  upright 

(lame  of  cast-iron,  which  is  bolted  to  the  floor. 

The  fr»me  consiste  of  two  cheeks,  which  are 

batted  together  on  the  flanged  bars  d,  ct ,-  it  is 

(fsetdinchesh^,  and  16  inches  wide.   The 

ndpneating  cast-iron  lever  e/  is  supported 

Vjitsfblcraon  the  topof  the  frame,  by  means 

of  »  centre-sluJit  passing  through  the  lever. 

The  length  from  the  fulcrum  to  the  head/  is 

4f«et  2  inches,  andfrom  the  same  point  back- 

lud  to  the  extremity  is  2  feet  3  inches  ;  a 

cnuttarpeise  is  here  placed  upon  the  lever  to 

bring  it  nearly  to  an  equilibrium.     The  a 

Mdiiig-rtMl  ^  A  is  jointed  upon  a  bolt  that  is 

iUti  to  move  along  the  oblique  groove  g  t 

ftngd  in  the  lever,  and  the  crank  k  is  formed 

«ii  1  shaft  that  turns  in  bearings  in  the  upright 

frtme ;  it«  throw  is  8  inches,  less  or  more, 

pnportioDed  to  the  height  of  the  churning  vea- 

lA,  tod  the  foot  A  of  the  connecting-rod  is 

ftttd  to  the  crank-pin.     I  is  a  Ught  sheers  of 

xlleable  iron,  whoae  forked  ends  embrace  the 

Wdof  the  connecting-rod,  whieh  is  also  forked 

Utbe  head;  and  the  pin  of  the  groove  passes      " 

thrnu^  all  the  three.     The  adjusting-screw  iiitHroiin-H:icHiHi. 

"i  *ich  its  winoh-handle  n,  is  supported  in  a 

**i'gl-socket  in  the  bracket  o ;  while  its  screwed  end  m  works  in  the  bend  of  the 

^n  I,  which  is  screwed  as  a  nut  to  receive  it,  for  the  purpose  of  shortening  or 

'x^eiung  the  distance  m  g,  and  so  changing  the  position  of  the  head  of  the  con- 

J«ing-rod.     The  head/trf  the  lever  is  mounted  with  a  pair  of  side-links  pp, 

^led  on  a  cross-head  in/;  the  links  are  again  jointed  on  a  wooden  cross-head  u, 

■Wa  which  the  head  of  the  plunger-rod  y  is  uiserted,  and  fixed  by  a  pin  or  key  j 

'^  side-links,  jointed  as  they  are  at  top  and  bottom,  produce  a  very  imperfect 

^nllel  motion,  but  sufficient  to  answer  the  rise  and  fall  of  the  plunger-rod. 

%  handle  >  is  fixed  on  one  end  of  the  crank-shaft,  and  on  the  other  is  placed 

wfly-wheelf,  to  equalize  the  motion  of  the  lever,  and  compensate  the  inequality 

■'the  resistance  to  the  plunger  in  its  ascent  and  descent.     The  churning- vessel 

'ii  3  feet  h^;h,  with  an  average  diameter  of  15  inches,  and  its  capacity  about 

*^  gallons.     In  extensive  dairies,  it  is  common  to  have  two  churning- vessels 

"tuhed  to  the  machine,  in  which  case  the  wooden  cross-head  u  is  elongated  so 

<a  to  receive  the  head  of  the  plunger-rods  of  both  vessels,  the  vessels  standing 

•w  by  side  during  the  operation, 

(2733.)  When  this  machine  is  in  operation,  the  revolutions  of  the  crank 
ff'/inee  a  reciprocating  action  in  the  connecting-rod,  which  is  communicated  to 
I**  Wer,  and  thence  to  the  plungers  ;  and  it  will  be  seen  that,  by  moving  the 
**i3of  the  connecting-rod  in  the  oblique -groove  of  the  lever,  the  strokes  or 
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reciprocations  of  the  plunger  will  be  long  or  short,  as  the  joint  at  ^  is  moved 
upward  or  downward  in  the  groove  g  t.  It  is  found  from  experience,  that  there 
are  advantages  to  the  process  derivable  from  this ;  hence,  at  the  commencement 
of  the  operation,  the  head  of  the  rod  ^  A  is  kept  at  the  lower  extremity  of  the 
slit,  producing  the  shortest  stroke ;  as  the  fluid  becomes  heated,  and  from  the 
consequent  effervescence  its  bulk  is  increased,  the  stroke  is  gradually  length- 
ened by  turning  the  handle  n  of  the  screw,  and  by  thus  shortening  the  distance 
g  m,  the  pin  at  g  is  brought  to  the  head  of  the  slit,  producing  a  stroke  of  the 
greatest  length ;  and  when  the  effervescence  ceases  and  the  butter  has  begun  to 
form,  this  state  is  reversed,  the  stroke  is  gradually  shortened,  till  the  process  is 
finished  with  the  shortest  stroke. 

(2734.)  The  application  of  power  to  this  machine  is  easy  and  commodious. 
It  may  be  effected  by  a  pulley  placed  on  the  crank^shaft  instead  of  the  handle 
«,  and  so  driving  with  a  strap  or  a  chain ;  or  it  may  be  driven  by  a  spur-wheel 
placed  on  the  same  point,  calculated  to  the  speed  that  may  be  afforded  by  the 
power,  whether  horse,  water,  or  steam.  The  usual  rate  of  the  plunger  in  these 
churns  is  about  50  to  55  double  strokes  per  minute,  subject  to  the  usual  variation 
that  is  required  in  the  different  stages  of  the  process.  The  price  of  the  hand- 
machine,  as  in  the  figure,  is  from  L.6  to  L.8 ;  and,  when  completed  with  horse- 
wheel  and  geering,  it  is  from  L.15  to  L.18. 

(2735.)  Besides  the  four  established  classes  of  chums  now  described,  there 
are  a  few  other  anomalous  cases  which  have  of  late  years  been  brought  forward 
by  inventors,  and  though  they  ultimately  may  be  found  to  possess  merit,  they 
cannot  yet  be  received  as  of  established  character.  The  machines  to  which 
I  here  allude  may  be  named  *'  oscillating  churns.**  They  possess  no  distinct 
agitator,  but  produce  their  effects  by  a  species  of  oscillation  produced  in  the 
fluid.  Amongst  these  may  be  mentioned  a  vessel  of  an  oblong  form,  placed 
upon  skids,  curved  in  a  manner  that,  when  the  vessel  is  touched  with  even  a 
gentle  force,  it  will  assume  a  motion  resembling  the  well-known  swing  of  a 
child's  cradle,  which  will  thereby  produce  a  constant  succession  of  irregular 
oscillatory  motions  in  the  contained  fluid,  which  will  produce  the  effect  of 
churning. 

(2736.)  Another  of  these  forms  is  an  upright  cylindrical  vessel  containing 
the  fluid,  and  which  is  attached  by  its  bottom  to  a  crank  revolving  horizontally. 
The  vessel  is  restrained  from  revolving  on  its  own  axis,  but  is  made  to  describe 
a  small  circle,  and  every  point  in  its  base  will  virtually  describe  that  circle 
which  will  be  equal  to  that  described  by  the  crank  that  gives  it  motion.     The 
effect  of  this  oscillating  motion  in  the  vessel  is  to  produce  oscillation  in  the  fluid, 
which  will  ultimately  make  gyrations  within  the  vessel,  combined  with  an  un- 
dulatory  motion,  that  will  again  produce  the  effect  of  the  churn.      In  the  first 
of  these  proposed  machines,  the  motion  would  be  so  easy  and  equable,  that 
there  appears  no  mechanical  difficulty  in  the  scheme ;  but  in  the  second,  when 
we  consider  the  mass  of  fluid  that  may  be  contained  in  the  vessel,  and  then 
the  whole  put  in  that  kind  of  motion  that  may  be  described  as  reciprocating- 
circular,  which,  when  combined  with  the  unequal  effects  of  the  undulatory" 
motion  on  the  fluid  within,  would,  it  is  feared,  require  either  a  much  stronger 
fabric  than  is  usually  allotted  to  such  operations,  or  otherwise  the  machine 
would  be  very  liable  to  derangement  and  to  fracture.     A  churning-machine,  oa 
this  principle,  was  exhibited  at  the  Show  of  the  Royal  Agricultural  Improvement 
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Society  of  Irelknd,  held  &t  Belfast  in  August  1843,  and  excited  coDsiderabie 
interest  from  its  apparent  novelty. 

(2737.)  The  utensils  and  machines  yet  remaining  b>  be  described  in  the  cheese- 
makmg  department  of  the  dairy,  consist  principally  of  the  curd-breaker,  cheese- 
jress,  and  cheese-turner. 

(2738.)  The  atrd-breaker,'  at  which  fig.  483  is  a  plan,  and  fig.  484  a  trans- 
lene  section,  consists  of  a  hopper-shaped  vessel  a  h,  17  hy  14  inches  at  top,  and 
10  inches  deep.  It  is  fixed  upon  two  bearers  e  e,  which  are  set  upon  a  stand  or 
tub  *heu  in  operation.     A  wooden  cylinder  /,  having  an  iron  axle,  which  passes 


tbiwigh  the  bearers  e,  and  is  turned  by  a  winch-handle  d.  The  axle  is  kept  in 
iu  bttrings  in  e  by  means  of  slots  h  on  each  side,  which  slide  in  grooves  in  the 
bescHS,  and  are  held  in  their  place  by  a  slider  at  A.  The  cylinder  is  7  inches 
loi^  and  3^  inches  diameter,  studded  all  over  with  pegs  of  hardwood  ^  inch 
square,  and  projecting  f  inch-  These  pegs  or  teeth  are  set  in  eight  regular  zones 
round  the  cylinder,  each  zone  containing  18  teeth.  Two  wedge-shaped  pieces  ec 
are  attached  to  the  sides  of  the  hopper  below,  serving  at  the  same  time  to  reduce 
tie  opening  between  the  cylinder  and  the  hopper,  and  to  carry  a  row  of  pegs 
unilar  to  those  of  the  cylinder,  but  falling  into  the  spaces  between  the  zones  of 
pegs,  aa  seen  in  fig.  484.     In  using  this  machine,  it  is  placed  over  the  tub  or 


nf.4M. 


ET recipient  for  the  broken  curd;  the  hopper  is  filled  with  the  curd  titat  re- 
■^  to  be  broken  ;  and  while  one  hand  is  turning  the  winch-handle,  which  may 


■  Qnarterly  Joamil  of  Agriculture,  vol.  iv.  p.  381. 
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be  turned  either  waj,  the  other  hand  m&y  occasion&llj  be  required  to  preM  tbe 
curd  down  upon  the  cylinder.  To  prevent  the  curd  being  pesaed  beyond  die 
ends  of  the  cylinder,  it  is  covered  &t  each  end,  to  the  extent  of  i  inch,  with  aa 
overlap  of  the  aides  of  the  hopper. 

(2739.)  Tbe  eheae-presi  comes  next  in  tlie  otder  of  bnancM,  aid  «f  i^at 
machine  the  varieties  are  very  numerous,  though  they  mky  be  all  resolved  into 
three  kinds,  namoly,  the  common  old  stflne  press  ;  the  combined  lever-preu,  of 
which  the  varieties  are  the  most  numerous,  embracing  from  the  single  lever, 
through  the  various  combinations  of  simple  levers,  to  the  more  elaborate  one  rf 
the  rack  and  levers ;  and  the  atmospheric  or  pneumatic  press.  An  essential 
characteristic  of  these  presses  must  always  be,  that  the  load,  in  whatever  way 
produced,  shall,  when  leil  to  itself,  have  the  power  to  descend  aft^r  the  object 
being  pressed,  as  that  may  sink  by  the  expression  of  the  whey  from  the  curd. 

(2740.)  An  example  of  the  first  of  these  is  shewn  in  fig.  486 ;  it  consists  of 
a  atroDg  frame  of  wood,  of  which  a  is  the  sill,  2  feet  long,  18  inches  broad,  and 


4  inches  thick  ;  two  uprights  6  b  are  mortised  or  dovetailed  into  it ;  theae  are 
each  6  inches  broad,  by  2^  inches  thick,  and  3  feet  high,  and  are  connected 
at  top  by  the  cross-head  c  mortised  upon  the  posts.  A  cubical  block  of  stone 
<ie'\s  squared  to  pass  freely  between  the  posts  ;  an  iron  stem  of  1  inch  diame- 
ter is  fixed  into  the  upper  surface  of  the  block,  and  tho  upper  end  of  it  being 
acrewed,  is  passed  through  the  centre  of  the  top-bar,  and  tbe  lever-nut /is  ap- 
plied to  it  for  raising  or  lowering  the  block.     In  each  end  of  the  block  a  verti- 


OP  MAKING  BUTTER  AND  CHBSSE.  935 

cal  groove  is  cut  corresponding  to  the  middle  of  the  posts ;  and  a  baton  of  wood 

is  nailed  upon  the  latter,  in  such  form  and  position  as  will  admit  the  block  to 

rise  and  fall  freely,  while  it  is  prevented  falling  to  either  side.    When  put  in 

operation,  the  block  is  raised  by  means  of  the  screw  until  the  cheese-raould,  with 

iU  contents,  can  be  placed  upon  the  sill  a  under  the  block.     This  being  done, 

the  nut  is  screwed  backward  till  the  block  rests  lightly  on  the  cover  of  the  mould ; 

it  is  let  down  by  small  additions,  as  the  curd  consolidates,  until  it  is  thought  safe 

to  let  the  entire  weight  press  upon  the  mould,  which  is  done  by  withdrawing  the 

not  /.     Instead  of  the  solid  block  of  stone  d  «,  which,  when  left  to  itself,  will 

always  produce  the  same  pressure,  it  is  better  to  have  one  block  d  g  into  which 

the  suspending  bolt  is  fixed,  and  the  remainder  of  the  mass  made  up  of  smaller 

pieces,  as  shewn  in  the  figure,  by  which  means  the  amount  of  free  pressure  can 

he  regulated  to  the  particular  size  and  state  of  the  cheese  ;  or  blocks  of  cast-iron 

are  sometimes  used  in  the  form  last  described,  which  are  more  commodious,  and 

less  liable  to  be  broken. 

(2741.)  The  next  class  of  this  machine,  the  lever-press^  to  speak  in  general 
terms,  possesses  the  sill  of  the  former  in  some  shape  or  other,  but  generally  of 
wood,  with  two  uprights  as  before ;  but  instead  of  a  heavy  block  of  stone,  a  simple 
movable  sill  of  plank  is  employed,  having  an  iron  or  a  wooden  stem  attached  to 
it,  upon  which  simple  or  compound  levers  are  made  to  act  in  producing  the  pres- 
sure. An  improved  form  of  this  lever  press  was  brought  out  by  the  Shotts  Iron 
Company,*  made  entirely  of  iron,  of  a  more  commodious  and  compact  construc- 
tion than  had  hitherto  been  attempted,  and,  with  slight  alterations,  is  here  pre- 
sented as  the  type  of  the  class. 

(2742.)  The  combined  lever  cheese-press  of  iron  is  represented  in  the  per- 
Bpectiye  view,  fig.  486,  and  is  constructed  in  the  following  manner  :  a  a  are  a 
pair  of  cast-iron  feet,  on  which  the  machine  is  supported  ;  they  have  a  socket 
formed  at  the  crown  to  receive  the  malleable  iron  pillars  6  6.  The  sill-plate  c 
^  18  inches  in  diameter,  cast  with  two  perforated  ears,  through  which  the  feet 
of  the  pillars  6  6  also  pass,  and  secure  the  sill  to  the  feet, — ^the  cross  lines  in  the 
sill  indicate  channels  for  the  escape  of  the  expressed  whey.  The  movable  sill 
'^  is  of  the  same  size  as  the  one  below,  with  corresponding  ears  perforated  and 
^tted  to  slide  on  the  pillars,  and  having  the  rack-bar  /  fixed  in  its  centre.  A 
^P  frame  e,  18  inches  by  9  inches,  and  3  inches  deep,  is  seated  upon  the  top  of 
^  pillars,  where  it  is  fixed  by  two  screw  nuts,  and  adapted  to  carry  the  geer- 
^  of  the  machine.    The  action  of  the  rack  and  its  sill  is  effected  in  the  follow- 

• 

jDg  manner  : — The  ratchet  wheel  g  is  fixed  upon  an  axle  that  has  its  bearings 
u>  the  top  frame ;  on  the  same  axle  is  fixed  a  pinion  of  eight  teeth,  not  seen  in 
"e  figure,  which  works  in  the  wheel  t  of  twenty-four  teeth,  fixed  upon  an  axle 
^hich  has  its  bearing  also  in  the  top  frame ;  and  this  axle  carries  also  a  pinion 
of  eight  teeth,  which  acts  upon  the  rack,  but  is  also  hid  from  view  in  the  figure. 
Jke  ratchet  wheel  g  stands  clear  of  the  top  frame  about  an  inch,  and  its  axle 
w  prolonged  beyond  the  wheel  double  that  extent.  The  lever  k  is  forked  at  the 
^remity  g^  and  the  terminations  of  the  furcation  are  received  upon  the  axle 
of  the  wheel  ^, — the  wheel  being  embraced  by  the  fork  of  the  lever,  but  the 
lerer  moving  freely  upon  the  axle.  The  furcation  is  also  lengthened  towards 
'  to  an  extent  that  receives  a  pall  at  h ;  between  and  in  the  throat  of  the  fork, 
^  pall  is  jointed  upon  a  pin  that  passes  through  both, — the  edge  of  the  pall 

•  Prize  Eiaayt  of  the  Hif^hUnd  and  Agricultural  Society,  vol.  x.  p.  52. 
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pointing  downwards  to  catch  the  ratchet,  while  it  has  a  noh-handle  standing  up- 
ward, hj  which  it  can  be  conveniently  disengaged  from  its  wheel*     A  small 


Fig.  486. 
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winch-handle  I  is  also  fitted  upon  the  axle  of  the  ratchet  wheel,  and  a  pin  seen 
near  h  is  adapted  to  a  perforation  in  the  top  frame,  by  the  insertion  of  which, 
the  descent  of  the  lever  is  checked,  when  such  is  required,  and  this  completes  the 
mechanism  of  the  press. 

(2743.)  In  pressing  with  this  machine,  the  cheese-mould  is  placed  upon 
the  lower  sill,  and  the  lever  being  supported  on  the  pin  at  h,  the  winch-handle 
is  turned  to  the  left,  depressing  the  rack  and  its  sill  till  the  sill  presses  upon  the 
cover  of  the  mould.  The  lever  is  now  lifted  by  the  hand,  and  the  pall  allowed  to 
take  into  the  ratchet ;  while  the  lever,  being  loaded  by  the  weight,  will  cause  the 
ratchet  to  turn,  and  produce  the  descent  of  the  rack.  If  necessary,  this  is  re- 
peated again  and  again,  till  a  considerable  pressure  is  produced ;  and  if  it  is  wished 
that  a  continued  pressure  is  to  go  on,  the  lever  is  again  raised  considerably  above 
the  horizontal  line,  and  left  to  descend  gradually,  following  the  consolidation  of 
the  cheese.  If  it  is  wished  that  the  load  shall  not  follow  the  shrinking  of  the 
cheese,  the  pin  h  is  inserted,  which,  when  the  lever  comes  to  rest  upon  it,  checks 
further  descent.    The  amount  of  pressure  is  also  regulated  by  the  disposal  of  the 
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weight  m  in  the  different  notches  of  the  lever.  The  usual  selling  price  of  this 
machine  is  L.4,  when  constructed  of  iron,  as  in  the  figure ;  hut  with  wooden 
frame- work,  and  the  rack  and  other  geering  of  cast-iron,  the  price  is  L.3,  5s. 

(2744.)  In  the  third  division  of  the  cheese-presses,  there  is  not  such  a  variety 
as  in  the  others,  and  what  does  exist  is  of  recent  introduction.    I  have  to  notice 
only  one, — the  pneumatic  cheese-press  of  the  late  Sir  John  Robison  of  Edin- 
burgh,— as  an  elegant  application  of  science  to  a  homely  though  important 
domestic  purpose.    The  principle  here  applied,  is  the  pressure  of  the  atmosphere, 
brought  to  bear,  with  any  degree  of  force  compatible  with  that  natural  pressure^ 
upon  the  curd  when  placed  in  the  mould,  by  exhausting  a  vessel  placed  below  and 
is  communication  with  the  mould,  by  means  of  a  pipe  descending  from  the  bot- 
tom of  the  mould  to  a  receiving  vessel.    To  this  pipe  of  communication  a  small 
air-pump  is  attached,  and  the  mould  having,  besides  its  true  bottom,  a  movable 
one  of  wire  or  of  wicker-work,  the  curd,  wrapt  in  a  cloth,  is  laid  upon  the  pervious 
bottom,  and  gently  pressed  with  the  hand  tiU  it  fill  the  vessel  all  round.     The 
pomp  is  worked  a  few  strokes  to  produce  a  partial  vacuum  in  the  receiver  and 
below  the  curd,  when  the  atmosphere,  by  its  pressure  on  the  surface  of  the  curd, 
causes  the  whey  to  separate  and  descend  into  the  receiver.     The  pressure  may 
be  continued  or  increased  at  pleasure  by  a  few  more  strokes  of  the  pump,  until 
tbe  cheese  has  acquired  sufficient  consistency  to  allow  of  its  being  handled, 
vben,  as  recommended  by  Sir  John,  it  is  to  be  removed  from  the  mould  and 
placed  within  another  of  close  wire-work,  with  a  weight  placed  over  it  to  com- 
plete the  consolidation.*     The  whey  that  is  discharged  from  the  curd  while  under 
the  atmospheric  pressure,  being  collected  in  the  receiver,  is  drawn  off  by  means 
of  a  stop-cock. 

(2745.)  There  falls  yet  to  be  taken  notice  of  an  important  article  in  the 
cheese  department  of  the  dairy  machinery — ^the  tumbling  cheese-rack ^  or  cheese- 
turner.     This  machine  is  the  invention  of  Mr  William  Blurton  of  Fieldhall, 
Uttoxeter,  and  its  merits  are  believed  to  be  sufficient  to  warrant  its  adoption 
on  dairy  farms.     The  object  of  the  machine  is  to  save  much  of  the  labour  re- 
<iuired  in  the  daily  turning  of  a  large  number  of  cheeses  in  the  drying-room,  and 
^  it  does  very  effectually,  for  with  a  rack  containing  50  cheeses,  they  are 
tomed  over  in  very  little  more  time  than  would  be  required  to  turn  a  single  one. 
(2746.)  Fig.  487,  is  a  view  of  the  cheese-turner,  as  constructed  to  stand 
alone,  and  on  its  own  feet ;  though  this  is  not  the  best  mode  of  constructing  the 
B^ine.     It  consists,  first,  of  an  external  frame  abed,  of  which  the  two  parts 
<>&and  c<i  are  6^-  feet  high,  and  7  inches  by  2^  inches;  they  are  here  repre- 
^ted  each  with  a  cross  foot  a  and  c,  and  connected  at  top  by  a  top-rail  b  d. 
If  constructed  in  a  cheese-room,  the  posts  should  be  at  once  fixed  to  the  floor  at 
bottom,  and  to  the  joisting  or  tie-beams  overhead,  becoming  thus  a  fixture  in  so 
lar  as  regards  the  external  frame.     The  second  part  of  the  machine  is  a  mov- 
able frame  or  rack,  formed  by  the  two  interior  posts  e  and/,  which  are  framed 
opon  the  12  shelves  ghi,  &c. ;  the  posts  are  6  feet  high,  and  are  again  7  by 
fl  inches,  the  shelves  being  7  feet  long  and  14  inches  broad,  or  more,  accord- 
^  to  the  size  of  the  cheeses  manufactured,  by  1  inch  thick.     The  shelves  ex- 
*^  to  6J-  feet  in  height  over  all,  and  are  tenoned  into  and  lipped  over  the  posts, 
^deach  shelf  is  finished  on  both  sides  with  a  knife-edged  lath,  nailed  along 
^  back  edge ;  these  laths  are  2  inches  broad,  and  ^  inch  thick  at  the  back^ 

*  Prke  Emjs  of  the  Highland  and  Agricoltaral  Society,  toI.  z.  p.  198. 
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thus  inciMRng  the  thickness  of  diat  odge  of  the  shelves  to  H  incli.     As  the 
tigan  represents  a.  rack  that  will  contain  6  cheeses  on  each  shelf,  a  correspond- 


ing number  of  pairs  of  vertical  latlia  k,  k,  &c.  are  nailed  upon  the  back  edge  of 
the  sheWeii.  These  laths  are  IJ  inch  broad  and  1  inch  thick,  chamfered  off  to 
one  side  to  the  thickness  off  inch  or  thereby  at  the  edges,  against  which  the 
cheeses  are  laid,  and  are  checked  upon  the  shelves,  and  securely  nailed.  The 
shelf-frame  thus  formed  is  provided  with  two  strong  iron  gudgeons  or  pivots  fixed 
in  the  side-posts  at  mid-height,  and  these  are  received  into  corresponding  holes 
in  the  outer  or  bearing  posts,  so  that  the  shelf-frame  swings  poised  upon  the 
two  pivots;  and' it  is  further  provided  with  an  iron  latch  at  top  and  bottom  on 
one  end,  by  which  it  ma;  be  tilted  and  secured  with  either  the  shelf  p  or  e/ 
uppennost.  The  catches  of  the  two  latches  are  both  placed  at  top  on  the  external 
post  at  one  side,  suited  to  the  motion  of  the  shelf-frame,  and  to  prevent  its  being 
turned  with  the  back  edge  of  the  shelves  upward. 

(2747.)  When  chceBos  are  placed  upon  the  shelves,  it  will  be  found  that  the 
knife-edge  laths  keep  tliem  free  of  the  body  of  the  shelf,  and  thus  permit  air 
to  pass  under  tlienj,  while  the  pair  of  vertical  latlis  keep  the  cheese  in  its  proper 
position  on  the  shelf.  The  height  between  the  shelves  is  such  as  to  leave  a  fie* 
space  of  1  inch  between  the  cheese  and  the  shelf  above  it ;  and  whatever  num- 
ber of  cheeses  maybe  tying  upon  the  shelves,  the  simple  act  of  tilting  the  frame 
will  place  every  cheese  which  was  resting  on  a  shelf,  on  it*  opposite  side,  upon 
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that  shelf  wliidi  iuBiediately  before  was  above  the  cheese,  but  bj  the  tilting  is 
now  bdom  it.  It  will  be  observed,  that  the  vertical  laths  serve  to  prevent  the 
oheeses  from  falling  out  while  the  frame  is  tilting,  and  each  cheese  has  only  to 
fall  one  inch  in  that  operation,  or  from  the  one  dbelf  to  the  other,  in  a  reversed 
position. 

(2748.)  It  will  be  also  observed,  that  the  fixed  external  frame  is  best  adapted 
for  an  extensive  cheese-room,  where  the  racks  maj  be  placed  in  rows  extending 
the  length  of  the  room,  leaving  free  passage  between  the  rows.     The  width  of 
the  passages  requires  to  be  equal  to  hidf  the  height  of  the  shelf-frame,  or  3  feet; 
a  room,  therefore,  20  feet  wide  would  contain  4  rows  of  such  racks  ;  and  if  the 
length  were  equal  to  10  diameters  of  the  cheeses,  or  containing  that  number  in 
the  length,  the  room  would  contain  in  all  440  cheeses  in  the  best  possible  con« 
dition  for  their  being  prepared  for  market,  having  free  ventilation,  and  access 
for  the  dairy-maids  to  handle  and  wipe  any  cheese  at  any  time.     We  have  no 
experience  of  this  cheese-rack  in  Scotland ;  but,  judging  from  its  apparent  capa- 
bilities, there  is  much  reason  to  think  that  it  might  be  employed  with  excellent 
effect  in  the  extensive  cheese-dairies  of  Ayrshire  and  Galloway.     The  price  of 
ft  portable  rack,  as  here  fiigured,  capable  of  holding  66  cheeses,  is  L.4.— J.  S.] 


68.  OF  WBEDINQ  CORN,  GREEN  CROPS,  PASTURES,  AND  HEDGES,  AND 

OF  CASUALTIES  TO  PLANTS. 

**  Now  if  the  time  before  the  thittle  blow. 

While  gule  is  in  the  flower,  and  charlock  breathes 
Ita  cloying  scent  around,  the  weeding  task 
To  urge." 

Gbahak. 

(2749.)  From  page  345  to  352  of  the  first  volume,  I  gave  a  list  of 
common  plants  which  indicate  to  a  certainty  the  nature  of  the  soil  upon 
^<Ui  they  grow.  Where  any  of  them  occur  as  a  constituent  of  natural 
psstore,  they  are  useful,  and  should  be  cherished ;  but  wherever  they  oc- 
cur m  cultivated  soil,  they  assume  the  character  of  weedsy  and  should  be 
eradicated.  Viewing  the  occurrence  of  plants  in  this  light,  we  may  arrive 
&t  a  correct  definition  of  the  circumstance  which  renders  any  plant  a  weed; 
and  the  circumstance  is,  that  wherever  a  plant  is  found  to  grow  where  it 
should  not,  it  is  a  weed.  For  example,  a  stalk  of  wheat  in  a  bed  of  tulips 
^  &  garden  is  a  weed ;  and,  in  like  manner,  a  tulip  in  a  field  of  wheat 
^  a  weed.  When  you  look  at  the  number  of  the  plants  noticed  in  the 
place  referred  to  above,  and  the  list  is  not  given  as  comprehending  the 
entire  number  found  in  fields,  but  only  as  decidedly  indicative  of  the  soil 
^V^  which  they  respectively  grow ;  and  when  you  consider  that  they  are 
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all  weeds  in  cultivated  fields,  in  the  sense  of  the  definition  given  above, 
you  may  imagine  how  actively  the  farmer  should  be  employed  in  destroy- 
ing them  in  the  season  they  present  themselves  in  the  greatest  vitality. 
No  doubt,  the  entire  number  of  these  weeds  will  not  make  their  appear- 
ance simultaneously,  because  each  has  its  season  and  soil  in  which  it  is 
in  its  most  vital  state,  and  were  they  then  allowed  to  grow,  such  is  the 
vigour  of  growth  in  all  wild  plants,  that  they  would  soon  occupy  the 
ground  to  the  exclusion  of  the  entire  cultivated  species.  It  is  the  duty 
of  the  farmer  to  refuse  them  this  freedom,  and  to  check  at  all  times  their 
intrusive  tendencies.  It  is  partly  for  this  purpose  that  the  land  is 
ploughed  before  winter,  that  the  roots  and  seeds  of  weeds  may  be  exposed 
and  directly  destroyed  by  frost  and  rain,  and  indirectly  destroyed  by 
those  natural  agents  comminuting  the  soil  so  much  as  to  render  the  re- 
moval of  plants  by  the  roots  comparatively  easy.  By  perseverance,  it 
is  quite  possible  for  the  farmer  to  get  quit  of  all  weeds  which  propagate 
themselves  chiefly  by  the  agency  of  roots,  though  it  is  impossible  for  him 
to  prevent  amongst  crops  the  appearance  of  weeds  which  originate  from 
seed ;  yet  it  is  quite  possible,  even  in  regard  to  this  latter  class  of  weeds, 
to  prevent  their  ultimate  development  to  leaves  and  seed.  Summer  is 
the  season  in  which  weeds  thrive  in  the  greatest  luxuriance,  and,  of 
course,  summer  ought  to  be  the  season  also  of  the  farmer's  greatest  ac- 
tivity in  employing  his  plans  of  destruction  against  them.  I  shall  first 
describe  the  mode  of  extirpating  the  most  troublesome  weeds  amongst 
growing  crops,  pasture,  and  fences,  and  then  notice  the  casualties  to 
which  those  crops  are  respectively  subject.  There  is  a  principle  affecting 
the  vitality  of  weeds  which  should  never  be  lost  sight  of  by  every  farmer 
attempting  their  destruction,  and  if  he  would  be  guided  by  it  whenever 
weeds  presented  themselves,  they  would  infallibly  be  prevented  from 
coming  to  maturity.  It  is  a  well-known  law  in  vegetation,  that  elabo- 
ration of  sap  by  its  leaves  is  the  chief  means  by  which  a  plant  is  enabled 
to  develop  its  component  parts,  so  that  by  destropng  its  leaves  the  life 
of  the  plant  will  be  destroyed.  The  simple  plan,  therefore,  of  destroying 
all  sorts  of  weeds,  is  to  destroy  their  leaves  as  soon  as  they  appear. 

(2750.)  The  first  crop  which  requires  weeding  is  the  oat,  and  the  weed 
which  most  infests  it  is  the  creeping  plume  thistle,  Cnicus  anyensis.  It 
is  perennial,  and  its  roots  very  creeping,  by  which  it  easily  spreads  itself, 
and,  when  allowed  to  stand,  will  attain  the  height  of  from  1  to  3  feet, 
and  waft  its  plumed  seeds  over  many  adjoining  fields.  When  allowed 
to  flourish  amongst  corn,  it  is  extremely  troublesome  to  reapers  at  har- 
vest. The  plant  should  not  be  cut  down  before  it  has  attained  about 
9  inches  in  height,  otherwise  it  will  soon  spring  again  from  the  root. 
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and  require  another  weeding,  and  by  the  time  it  has  attained  that  height, 
the  oats  will  be  about  1  foot  high.  This  weed  is  destroyed  amongst  corn 
by  cutting  with  the  weed-hook.  A  troublesome  weed  among  oats  in  the 
neighbourhood  of  large  towns  where  street-manure  is  employed,  is  wild 
mustard  or  charlock,  Sinapis  arvensis ;  and  it  so  completely  covers  the 
soil  in  moist  seasons,  that  its  bright  yellow  blossom  obscures  the  crop  alto- 
gether. Where  the  com  is  sown  broadcast,  I  have  seen  the  wild  mustard 
pulled  by  hand,  and,  indeed,  there  is  no  other  way  of  extirpating  it  in 
such  circumstances ;  but  where  its  seed  is  expected  to  exist,  the  oats  are 
sown  in  drills  of  9  inches  in  width  at  least,  by  a  drill-machine,  Plate 
XXVII.  fig.  382  and  fig.  396,  to  give  room  to  the  hand-hoe,  fig.  423,  to 
be  used  between  them. 

(2751.)  The  only  implements  used  in  weeding  com  are  the  hand  draw- 
hoe  already  alluded  to,  and  shewn  in  fig.  423,  and  the  weed^hook.  The 
hand-hoe  is  used  amongst  drilled  corn,  turnips,  potatoes,  and  pasture. 
In  using  it  among  drilled  com,  the  field- workers  each  occupy  a  row,  and, 
on  walking  abreast  in  the  form  of  a  double  eschelon,  the  best  worker 
taking  the  lead  in  the  centre,  the  entire  ground  is  cleared  of  weeds  at 
once,  as  far  as  the  workers  extend  across  the  drills.  The  weed-hook,  fig. 
488,  is  used  with  one 

V      5    ,      «    ,,  1  Fig.  488. 

*iand,  the  field-work- 
er walking  upright 
^d  holding  the  hook 
before  her  near  the 
ground  in  the  posi- 
tion represented  in 
the  cut.  The  stem  of 
the  weed  is  embraced 
h«tween  the  clefts  of 
tneironhooka,  which 

h«ing  sharpened  to  a  cutting  edge  on  both  sides,  the  stem  is  severed  by 
the  worker  pulling  the  handle  towards  her  in  a  slanting  direction  up- 
wards. The  handle  is  of  wood,  and  about  4  feet  in  length,  and  the  weed- 
hook  costs  6d.,  or  4d.  for  the  head  alone.  I  have  seen  a  weed- hook  with 
Its  outer  edge  also  sharpened,  with  the  view  of  cutting  a  weed  with  a 
P»h  forwards ;  but  such  a  weed-hook  cannot  be  used  amongst  standing 
com,  as  its  sharp  outer  edge  would  inadvertently  cut  the  stems  of  com. 
The  usual  way  for  field-workers  to  arrange  themselves  when  using  the 
^eed-hook,  and,  indeed,  when  weeding  broadcast  com  in  any  way,  is  for 
2  workers  to  occupy  every  single  ridge  of  ordinary  breadth,  or  4  upon 
tte  double  ridge,  each  taking  charge  of  the  half-ridge  from  the  open 
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furrow  to  the  crown.  The  weeds,  when  cut  over  with  the  weed-hook, 
are  left  upon  the  ground,  and,  being  young,  soon  decay. 

(2752.)  Barley  is  weeded  after  oats.  Besides  being  troubled  with  the 
creeping  plume  thistle,  Cnictu  arvensiSj  though  not  to  the  same  degree 
as  oats,  and  the  charlock,  Sinapis  arvenHs^  which  is  pulled  when  the  crop 
is  sown  broadcast,  and  hoed  when  sown  in  drills,  barley  is  much  infested 
with  the  common  red  poppy,  Papaver  rhofOSy  especially  in  England,  and 
the  long  smooth-headed  poppy,  Papaver  duhium.  The  deep  scarlet  flower 
of  the  former  may  be  seen  at  a  great  distance,  and  produces  a  striking 
effect.  The  seed  of  the  sticking-grass,  or  cleavers,  Galium  aparine.  is 
naturally  so  hard,  that  even  after  having  undergone  the  process  of  boil- 
ing, along  with  pot-barley,  still  retains  its  hardness. 

(2753.)  Wheaty  though  next  in  order,  is  not  weeded  until  the  stalks 
have  reached  the  knee,  when  the  principal  weed  which  infests  it,  the 
corn-cockle  or  popple,  Agroetemma  githagoy  is  in  bloom.  This  plant 
having  a  woody  stem,  is  not  cut  with  the  weed-hook,  but  pulled  by  hand. 
Its  seed  is  black,  rough,  and  round,  and  is  much  objected  to  in  samjd^ 
by  bakers  and  corn-dealers,  though  the  kernel  being  white,  its  flour  is 
not  distinguishable  from  wheat-flour,  and  is  otherwise  innocuous.  In 
dry  ground  is  foxmd  the  long  prickly-headed  poppy,  Papaver  argemone^ 
and  in  strong  ground,  the  hairy  tare,  Ervum  hirsulum,  though  a  low  in- 
significant-looking plant,  yields  a  hard  heavy  seed,  difficult  to  winnow 
from  wheat.  The  blue-bottle,  Centaurea  a/anus;  smooth  rye-brome 
grass,  Bromus  secalinus  ;  as  well  as  the  com  and  common  sow-thistles, 
Sonchus  arvenns  and  S.  oleraceus;  the  corn  gromwell,  Lithospermum  ar- 
vense,  the  seeds  of  which  contain  a  large  proportion  of  siliceous  matter ; 
the  bearded  darnel,  Lolium  temulentum^  which  is  now  rare,  are  all  found 
among  wheat.  The  cleavers,  or  sticking  grass,  Galium  aparine  ;  and  the 
common  hemp-nettle,  Galeopsis  tetrahit,  and  G.  versicolor,  large-flowered 
hemp-nettle,  are  also  found  among  wheat.  Any  of  the  natural  grasses 
will  do  no  harm  amongst  corn ;  their  seeds  being  light,  are  easily  blown 
away  in  the  process  of  winnowing,  or  even  of  thrashing ;  but  all  the 
plants  formerly  named  bear  so  heavy  seeds  as  cannot  be  easily  got  quit 
of  in  thrashing  and  winnowing,  and  are  therefore  troublesome  in  the 
bam,  and  injurious  to  the  sample.  The  common  reed  Arundo  phrag- 
mites,  is  not  uncommon  in  corn-fields  on  carse-land,  and  is  not  disliked, 
as  it  serves  to  keep  the  com  open  both  in  the  stocks  and  stack. 

(2754.)  In  pastures,  the  biennial  spear  plume-thistle,  Cnicus  lanceo- 
latus,  is  prevalent,  and  not  unfrequently  the  welted  thistle,  Carduus 
acanthoides,  both  in  dry  ground.  In  marshy  pastures,  the  marsh  plume- 
thistle,  Cnicus  palustrisy  is  the  most  prevalent  plant  of  the  kind.     The 


OF  WEEDING  PASTURES.  943 

ragworti  yellow  weed,  or  weebo,  Senecio  Jacohcea^  is  often  seen  in  pas- 
tures, in  deep  dry  loam ;  and  wherever  seen,  no  sheep  have  been  pas- 
tured there,  for  they  never  fail  to  keep  the  plant  down.  The  tribe  of 
docks  are  also  numerous :  the  broad-leaved  Bumez  obtusi/oliusj  and  aee* 
ioieUa,  sheep  sorrel,  are  found  on  dry  pastures,  and  the  common  scmtcI, 
B.  acetoio^  and  sharp  dock,  B.  acutus,  in  moist  and  damp  pastures.  All 
these  weeds  are  best  destroyed  by  the  hand-hoe,  cutting  them  over  by 
the  ground  just  before  the  flower-buds  are  formed.  In  moist  pastures 
in  low  situations,  the  soft  rush,  Juncus  effusus^  and  common  rush,  J. 
canglomeratus^  are  most  frequent.  All  the  tribe  of  rush  is  best  destroy- 
ed by  being  frequently  cut  over  with  the  scythe.  The  great  white  ox- 
eye,  or  nowt-gowan,  Chrysanthemum  leueanthemumy  and  the  common 
daisy,  BeUU  perennis,  disfigure  the  pastures  on  low  grounds,  and  the 
yellow  nowt^wjm.  Chrysanthemum  segetum^  disfigures  as  much  upland 
pastures,  and  all  indicate  the  soil  in  a  state  of  poverty.  The  common 
brake,  or  fern,  Pteris  aquilina,  prevails  in  upland  pastures,  where  the  soil 
is  deep  and  dry.  When  growing  together  so  thickly  as  to  injure  the 
grass,  it  is  injurious,  and  should  be  removed  as  a  weed,  which  may  be 
done  either  with  the  constant  use  of  the  scythe  whenever  it  makes  its 
appearance,  or  by  irrigation  with  water.  When  it  is  as  thin  on  the 
{[round  as  to  permit  grass  to  grow,  it  is  rather  an  advantage,  inasmuch 
4U  it  affords  shelter  to  sheep  in  the  first  instance,  and  protects  the  grass 
4rom  frost,  and  thereby  cherishes  it  into  early  verdure  in  spring.  Gir- 
^nunstances  alone  should  guide  you  in  the  destruction  of  the  braken  in 
^land  pastures.*  What  constitutes  the  windlestraw  of  rich  pasture  is 
'the  stems  of  the  crested  dogs'-tail,  Cynosurus  cristatus^  one  of  its  most 
"valuable  constituents. 

(2755.)  Besides  pastures,  weeds  are  found  among  the  sown  grasses 
and  hcqf  fields^  such  as  occasionally  the  com  and  stinking  chamomile, 
Anthemis  arvensis  and  cotula.  The  soft  brome-grass,  Bromus  moUis^  de- 
teriorates the  value  of  hay.  The  lesser  dodder,  Cuscuta  epithymum^  is  a 
parasite  which  fastens  itself  on  various  plants,  and  lately  the  great  dod- 
der, C.  europasa^  has  been  imported  from  the  Continent,  and  in  the  two 
last  seasons  has  much  infested  the  clover-plant  in  the  south  of  England. 
The  only  way  of  getting  rid  of  its  seeds  is  by  sifting,  as  they  are  not 
above  ^  the  size  of  clover  seeds.  Perhaps  the  sieve  No.  17  may  answer 
the  purpose.  There  are  other  parasites  which  fasten  themselves  on  the 
clover  plant.  These  are  Orobanche  major  and  minora  the  greater  and 
lesser  broom-rape.    Their  seeds  are  like  those  of  the  clover,  only  not  so 

•  See  Journal  of  Agriculture  for  October  1843,  p.  143. 
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plump ;  neither  so  large  nor  so  glossy,  the  skin  being  rough  'and  oS 
greyish  colour.  They  cannot,  therefore,  be  easily  sifted  out.  The  seeds, 
too,  of  the  common  self-heal,  Prunella  vulgaris^  mix  themselves  with 
those  of  clover,  but  being  smaller  are  easily  riddled  out.*  The  seeds  of 
the  Festuca  bromoides  and  F.  mt/urua^  constitute  the  hair-seed  among 
rye-grass  seed.  In  upland  hay  fields,  the  common  yellow-rattle,  jRAi- 
nanthus  crUta-gaUiy  occurs.  Of  this  weed  Dr  Hooker  says — "  When  the 
fruit  is  ripe,  the  seeds  rattle  in  the  husky  capsule,  and  indicate  to  the 
Swedish  peasantry  the  season  for  gathering  in  their  hay.  In  England, 
Mr  Curtis  well  observes,  the  hay-making  begins  when  this  plant  is  in  full 

flower."t 

(2756.)  The  weeds  most  troublesome  to  faXUm  land  are  couch-grass, 
Triticum  repens,  and  knot-grass,  Arrhenatherum  avenaceum^  var.  btdbo- 
sum.  The  annual  meadow-grass,  Poa  annua^  is  a  very  common  weed  in 
cultivated  soils.  In  damp  subsoils  in  strong  land,  the  common  coltV 
foot,  Tussilago  farfaray  is  a  weed  which  cannot  be  eradicated;  the  only 
way  of  destroying  it,  after  draining  the  land,  is  to  cut  off  the  leaves  as 
they  rise,  and  the  plant  will  die  out.  On  light  soils,  the  rest-harrow. 
Ononis  arvensis^  is  a  great  pest. 

(2757.)  Next  to  com  and  grass,  the  hedges  require  weeding,  and  if 
they  are  cleaned  at  an  early  period  of  the  summer,  before  many  of  the 
smaller  weeds  have  dropped  their  seeds,  they  will  be  the  more  easily 
kept  clean  during  the  remainder  of  the  season ;  but  this  is  a  department 
of  farm- work  which  I  am  ashamed  to  say  is  very  much  neglected  by 
most  farmers.  One  would  suppose  that  time  were  thrown  away  in  weed- 
ing a  hedge  ;  whereas  the  work  is  not  only  proper  in  itself  on  account  of 
the  hedge,  but  useful  in  saving  the  adjoining  cultivated  fields  being 
overstrewn  with  the  seeds  of  weeds.  There  are  a  few  implements  re- 
quisite for  weeding  hedges  different  from  those  described  for  weeding 
corn  and  pasture  fields.  These  are  seen  in  fig.  489,  and  consist  of  a 
hedge-spade  a,  which,  when  viewed  horizontally,  is  in  its  proper  position, 
and  costs  4s.  or  5s.  with  its  short  handle  ;  a  common  Dutch-hoe  b,  for  re- 
moving the  weeds  on  the  hedge-bank,  and  costs  3d.  per  inch  along  its 
face.  A  narrow  faced  one  is  most  convenient  for  this  purpose,  for  get- 
ting at  the  weeds  near  the  root  of  the  hedge  ;  and  c  is  a  hooked  stick  for 
drawing  the  weeds,  cut  over  by  the  Dutch-hoe,  through  between  the  stems 
of  the  thorns  into  the  ditch.  The  manner  of  using  these  implements  is 
this  : — The  hedger  steps  into  the  bottom  of  the  hedge-ditch,  with  his 

*  See  Journal  of  the  Royal  English  Agricaltiiral  Society,  vol.  i.  p.  173-76. 
t  Hooker's  British  Flora,  p.  283,  edition  of  1831. 
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face  towards  the  hedge,  having  in  his  right  hand  the  cross-head  of  the 
hedge-spade  a,  and  resting  its  handle  at  a  in  his  left  hand,  works  the 
spade  in  a  horizontal  direction,  removing  all  the  grassy  and  other  plants 


Fig.  489. 
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growing  on  the  face  of  the  hedge-bank  below  the  line  of  thorns  along 
the  entire  side  of  the  ditch,  and  pushing  the  refuse  into  the  bottom  of 
the  ditch.  If  the  thorn-bed  was  formed  of  turf,  the  grass  below  the  line 
of  a  young  hedge  may  be  expected  to  be  pretty  strong;  but  if  made  on 
fiJlowed  ground,  the  weeds  will  be  few.  Whatever  be  the  state  of 
the  weeds,  they  should  be  removed  from  the  young  hedge,  to  prevent 
them  scattering  their  seed.    While  the  hedger  takes  the  lead  of  weed- 

• 

^g  the  face  of  the  hedge-ditch  below  the  hedge,  a  field-worker  follows 
him,  and  removes  the  weeds  with  the  Dutch-hoe  along  the  top  and  face 
rfthe  hedge-bank  behind  the  hedge,  stirring  the  whole  surface,  but  not 
deeper  than  necessary  to  remove  the  weeds.  Such  of  the  weeds  as  fall 
^  the  top  of  the  hedge-bank  get  leave  to  lie  and  rot,  whilst  those  on  its 
^,  immediately  behind  the  hedge,  are  drawn  through  between  the 
hedge-stems  into  the  ditch,  with  a  crooked  stick  c^  by  each  of  the  field- 
^kers,  who  both  follow  the  hedger  in  the  ditch,  and  the  field- worker 
on  the  top  of  the  hedge-bank.  The  women  take  their  turn  at  the  Dutch- 
hoe,  as  it  is  more  severe  to  work  than  using  the  crooked  stick,  which 
merely  saves  the  hands  and  fingers  of  the  workers  being  scratched  by 
the  thorns  in  reaching  between  the  stems.  In  this  way  the  party  pro- 
^  in  their  relative  positions.    I  never  could  ascertain  what  the  weed- 

• 

^g  a  young  hedge  in  this  way  costs,  as  it  depends  on  the  state  of  the 
^eeds ;  but  I  remember  of  an  old  man  taking  on  the  job  one  summer 
^  Id.  per  rood  of  6  yards.  He  first  used  the  Dutch-hoe  along  the 
hank  for  one  yoking,  then  the  hedge-spade  for  another,  and  completed 
the  clearing  the  space  previously  gone  over  of  weeds  with  the  crooked 
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stick.  When  the  hedge  has  attained  3  or  4  years  old,  it  so  overshadows 
the  face  of  the  hedge-bank  behind  it,  that  few,  if  any,  weeds  appear  upon 
it,  so  that  the  hedge-spade  in  front,  with  only  a  skimming  of  the  Dutch- 
hoe  on  the  top  of  the  hedge-bank,  is  all  the  work  required.  When  the 
hedge  covers  the  hedge-bank  entirely,  the  Dutch-hoe  is  dispensed  with, 
and  only  the  hedge-spade  used.  To  accomplish  this  latter  work,  the 
same  old  man  undertook  it  at  ^d.  per  rood  of  6  yards,  so  that  the  spade 
work  is  about  half  the  amoxmt  of  the  whole,  which,  I  dare  say,  may  be 
near  the  cost,  in  hedges  not  allowed  to  be  overrun  with  weeds. 

(2758.)  The  weeds  which  infest  hedges  are  numerous,  many  of  which 
are  common  to  them  and  com  and  pasture,  but  others  are  most  numerous 
in  hedges,  such  as  the  sticking-grass,  Galium  aparine  ;  great  bindweed, 
Convolvulus  septum^  a  creeper  abundant  in  England  ;  Bishops'  or  gout- 
weed,  JE^opodium  podoffraria,  which  cannot  be  eradicated ;  ground-ivy, 
Glechoma  hederacea,  a  creeper ;  hog-weed,  Heracleum  sphondylium^  a 
coarse  rank  plant  growing  from  4  to  5  feet  in  height ;  meadow  vetchling. 
Lathy ruspratemis,  a  strong  creeper  with  yellow  flowers;  common  hedge- 
mustard,  Sisymbrium  officinale^  flowers  very  small,  pale  yellow ;  woody 
nightshade,  Solanum  dulcamara^  in  moist  situations ;  hedge-woundwort, 
Stachys  sylvatica^  flowers  purple,  whorls  of  about  6  flowers ;  upright 
hedge-parsley,  Torilis  anthriscus,  fruit  densely  clothed  with  incurved 
bristles ;  zigzag  trefoil,  Tri/olium  medium ;  tufted  vetch,  Vicia  craceaj 
with  fine  bluish-purple  flowers,  and  hedge- vetch,  Vicia  aepium,  with  large 
leafets.  Nimierously  as  these  crowd  together  to  take  shelter  in  hedges, 
there  are  other  intruders  which  insert  themselves  between  the  thorn- 
plants,  and,  acquiring  strength  from  the  protection  afibrded  them,  at 
length  overcome  their  protector.  Of  these,  the  most  destructive  to 
hedge-plants,  are  the  crab-apple,  Fyrus  malus^  which  easily  makes  room 
for  itself  with  its  stifi^  and  elbowing  branches ;  the  sloe,  Prunus  spi- 
nosa ;  common  dog-rose,  Fosa  canina,  and  even  the  favourite  sweet- 
briar,  Rosa  rub^iyhiosa,  placed  as  it  is  in  a  hedge  for  the  sake  of  its  odour, 
both  these  never  fail  to  injure  thorn-plants,  as  far  as  their  spreading  arms 
can  reach ;  the  broom,  Cytisus  scopariusy  and  whin,  Ulex  Europcea,  both 
displace  the  thorn,  and  on  themselves  dying  out  by  old  age  or  severe  frost, 
leave  unseemly  gaps ;  the  common  bramble  or  blackberry,  Bubusfruti- 
C0SU8,  and  the  hazel-leaved  bramble,  Rubus  corylifolius,  being  powerful 
climbers,  completely  overrun  thorns  in  many  parts  of  England.  The 
common  barberry,  Berberis  vulgaris^  is  a  well-known  intruder  in  hedges 
in  England. 

(2759.)  Weeds  growing  in  the  bottom  and  sides  of  ditches^  cause  the 
water  to  fill  up  the  bottom,  and  break  down  the  sides.  Among  these 
are  the  beautiful  yellow  corn-flag,  Iris  pseud  acoris^  which  takes  up  its 
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station  on  the  sides  of  ditches,  and  directs  the  water  to  the  opposite 
aide ;  the  water-cress,  Nasturtium  ojicinalej  which  grows  in  the  bottom 
of  ditches,  and  arrests  mud  in  its  progress  down  the  ditch,  but  will  only 
grow  where  spring- water  flows ;  the  common  butter-bur,  Petasites  vul- 
garisy  which,  with  large  expanded  leaves,  occupies  a  prominent  position 
at  a  ditch  side.  Dr  Hooker  relates,  that  '^  the  early  flowering  of  th<i 
plant  induces  the  Swedish  farmers  to  plant  it  near  their  bee-hives.'' 
The  red  canary-grass,  Fhalaris  artmdinacea^  which,  with  its  creeping 
roots,  tufting  here  and  there,  proves  troublesome  in  unduly  hardening 
the  parts  of  the  sides  of  ditches  where  it  grows ;  the  reed  meadow-grass, 
Poa  aquattca,  which  acts  a  similar  part  to  the  canary-grass ;  the  float- 
ing meadow-grass,  P.  fluitam,  which  floats  its  long  narrow  leaves  down 
the  stream  of  water  in  the  ditch,  retarding  and  stagnating  it ;  the  curl- 
leaved  dock,  Bumex  crisptis^  which  strikes  its  roots  down  the  side  of  the 
ditch ;  while  the  brooklime,  Veronica  beccabunga^  is  found  in  the  direct 
water-course.  The  only  mode  of  destroying  weeds  in  ditches  is  scour- 
ing the  bottom,  and  paring  the  edges  with  the  common  spade,  and  ex- 
tracting the  roots  of  the  obnoxious  plants  growing  in  both.  In  connec- 
tbn  with  ditches,  I  may  mention,  that,  when  the  amphibious  persicaria. 
Polygonum  amphibium,  finds  its  way  into  a  drain,  whether  of  stone  or 
tiles,  it  chokes  it  up,  and,  being  a  perennial,  there  is  no  chance  of  its  dying 
out.  Where  this  weed  is  suspected  to  exist,  the  drain  should  be  careftdly 
taken  up  from  the  bottom,  and  every  vestige  of  the  plant  removed. 

(2760.)  Numerous  weeds  lurk  about  the  margins  of  fields  and  dyke-sides^ 
Tendering  the  cultivated  ground  near  them  foul.  Most  farmers  allow 
weeds  to  grow  without  molestation  in  ground  not  touched  by  the  plough, 
though  within  the  fences  of  cultivated  fields.  Around  the  fences  of  every 
field  is  a  narrow  space,  which  cannot  conveniently  be  ploughed,  and  in  the 
four  comers  of  every  field  there  is  a  triangular  space  of  waste  ground, 
all  of  which  are  usually  occupied  with  weeds,  especially  when  the  fields 
are  under  grain  crops.  This  waste  ground  being  well  sheltered,  and  its 
sou  being  as  good  as  that  of  the  field  in  which  it  is  situate,  and  unex- 
hausted by  cropping,  weeds  grow  on  it  easily  and  luxuriantly.  Instead 
of  allowing  it  to  be  waste  groimd,  the  plough  should  turn  over  the  soil 
toteards  the  very  foot  of  a  stone  fence-dyke,  and  even  when  the  soil  is 
tamed/ram  such  a  fence,  the  distance  from  it  and  the  plough  need  not 
exceed  9  inches  in  breadth,  by  putting  the  horses  atrip^  that  is,  one 
before  the  other  in  the  plough,  and  giving  the  bridle  of  the  plough  more 
land.  And  the  corners  should  be  dug  with  the  spade  by  the  hedger. 
But  independent  of  considerations  of  absolute  economy,  in  lessening  the 
extent  of  waste  land  in  any  field  by  such  simple  means,  the  weeds  should 
be  cut  down  by  the  field-workers  going  round  the  margins  of  all  the 
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fields  bearing  green  and  grain  crops,  at  intervals  of  time  daring  summer 
and  autumn.  Besides  the  slovenliness  exhibited  in  the  neglecting  to 
weed  such  places,  there  is  positive  loss  incurred  elsewhere,  by  allowing 
the  seeds  of  syngenesious  plants  to  be  carried  about  by  the  wind.  Be- 
sides thistles,  ragwort,  dock,  whin^  and  broom,  other  weeds  are  found  in 
waste  places,  such  as  the  common  burdock,  Arctium  lappa^  which,  is  not 
the  least  formidable ;  the  hemlock,  Conium  nMctdatum^  a  well-known 
poisonous  plant;  as  well  as  the  purple  fox-glove.  Digitalis  purpurea; 
the  annoying  dandelion,  Leantodon  taraxacum ;  and  the  great  nettle, 
Urtica  dioica.  In  damp  situations,  ^nanthe  crocata^  w^Lter  sap-wort 
grows.  What  is  remarkable  in  this  plant,  is  the  (act  of  its  being  poi- 
sonous in  England,  but  inocuous  in  Scotland. 

(2761.)  I  shall  now  proceed  to  consider  the  cleansing  of  the  turnip 
and  potato  crops  from  the  particular  weeds  which  infest  them.     Aftei^ 
the  ample  details  given  on  the  culture  of  the  turnip^  which  terminated 
in  (2506.)  and  (2507.),  aU  that  remains  to  be  said,  is  on  the  use  of 
the  implements  employed  in  cleaning  the  ground  of  surface- weeds,  and 
of  putting  a  finish  on  the  turnip  culture.     The  most  useful  imple- 
ment for  this  purpose  is  the  acufflery  which  assumes  various  forms  in 
difierent  parts  of  the  country,  all  of  which  are  noticed,  and  some  de- 
scribed below,  by  Mr  Slight.     In  the  intervals  of  manual  labour  in  fiorst 
singling  and  then  hoeing  turnips,  the  scuffler  is  employed  to  remove  the 
weeds  that  may  have  sprung  up  between  the  rows  of  turnips,  and  to  stir 
the  soil,  for  the  purpose  of  loosening  it  for  the  roots  of  the  plants.     It- 
was  once  a  prevalent  practice  to  pare  the  soil  from  both  sides  of  each^ 
turnip-drill  with  the  paring  or  small  plough,  fig.  370,  because  it  was  con— 
sidered  that  strong  land  could  not  be  pulverized  between  the  drills  with- 
out such  an  operation  ;  but  the  better  practice  now  is,  to  pulverize  th^ 
land  well  before  the  crop  is  sown  ;  and  it  is  desirable  to  dispense  vntlm- 
every  tedious  process  which  requires  a  bout  in  each  drill,  while  an  im-^ 
plement,  such  as  the  scuffler,  can  be  had  to  cover  the  same  space  o^ 
ground  in  a  landing.     When  the  scuffler  has  cleaned  and  stirred  th^ 
land,  after  the  last  hoeing,  the  next  operation,  performed  with  horse-la^ — - 
hour,  is  to  set  up  the  drills  with  the  double  mould-board  plough.    I  hav^ 
given  reasons  for  dispensing  with  the  setting  up  of  turnip-drills  on  lighC^ 
soils  in  (2507.) ;  but  on  strong  soils,  where  water  must  remain  a  wldl^ 
on  the  surface,  however  thoroughly  they  may  have  been  drained,  it  i^ 
necessary  to  set  up  the  drills,  in  order  to  provide  channels  for  surface 
water  to  run  ofi^  freely.     The  double  mould-board  plough  finishes  th^ 
setting  up  of  every  drill  at  a  landing,  and  this  is  the  last  operation  th^ 
turnip  culture  receives ;  but  care  is  requisite  to  put  the  mould-boards 
close  together  as  that  no  earth  shall  roll  upon  the  leaves  of  the  youn 
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plants,  which,  at  this  period  of  their  growth,  spread  themselves  just 
above  the  ground. 

(2762.)  The  weeds  most  troublesome  amongst  turnips  is  the  wild  mus- 
tard or  charlock,  Sinapis  arvensis,  and  the  wild  radish,  Baphanus  ra- 
pkamairunij  and  a  few  others  which  spring  from  seed,  for  as  to  those 
which  spread  from  roots,  they  should  have  been  eradicated  pretty  well 
in  ihe  preparation  of  the  soil  for  the  sowing  of  the  crop,  and  although 
they  should  not  all  have  been  subdued  in  the  preparatory  process,  they 
receive  a  severe  check  from  the  scufflers ;  and  rather  than  employ  that 
implement  too  long,  and  prevent  the  spreading  of  the  fibrous  roots  of 
the  young  turnip  plants  in  search  of  food,  it  is  better  to  allow  a  few 
weeds  to  remain,  and  be  overcome  by  the  future  luxuriance  of  the  crop, 
u  is  shewn  in  (2506.). 

(2763.)  The  implements  required  for  cleaning  the  potato  crop  are  the 
same  as  for  turnips,  and  the  periods  and  modes  of  their  use  are  also  si- 
milar. There  is  a  difference,  however,  in  setting  up  the  drills,  which,  in 
the  case  of  potatoes,  is  done  with  the  common  plough,  instead  of  the 
double  mould-board  plough,  and,  in  doing  which,  the  plough  must  go  a 
bout  in  every  drill.  A  peculiar  sort  of  double  mould-board  plough,  de- 
scribed below  under  fig.  494,  should  be  substituted  for  this  purpose,  for 
die  common  plough.  Potatoes  require  to  be  set  up  in  all  soils,  because, 
being  tubers  occupying  the  ground  below  the  surface,  the  earth  should 
be  loosened  and  heaped  about  them ;  but  it  is  possible  to  set  up  potatoes 
so  as  to  injure  them,  which  is  always  the  case  when  the  drills  are  earthed 
^  too  narrow,  by  the  plough  going  too  deep  in  the  Axrrows,  because  on 
Hghtland  such  a  practice  is  useless,  and  on  heavy  land,  when  it  is  damp^ 
it  has  the  effect  of  inclosing  the  tubers  in  encrusted  ridglets.  This  sub- 
ject has  been  treated  experimentally,  and  is  noticed  in  fiill  in  (2508.). 

(2764.)  The  potato  crop  is  not  so  much  infested  with  the  wild  mustard 
s&d  radish  as  the  turnip,  but  in  consequence  of  the  ground  being  obliged 
to  be  early  prepared  in  spring,  there  is  not  sufficient  time  to  destroy 
<iOQch-grass,  and  the  oat-like  grass,  commonly  called  knot-grass.  The 
Weeds  that  frequent  the  potato  ground  are  pretty  numerous,,  because  the 
stems  of  the  potato  plant  permitting  the  air  to  pass  between  them,  and 
tte  ground  being  usually  in  good  heart,  and  there  being  plenty  of  room 
between  the  rows  of  plants,  weeds  get  up  after  the  operations  of  the 
plough  have  ceased,  and  they  are  usually  these  i — ^white  goose-foot,  Che- 
^^^fodium  album;  common  fumitory,  Fumaria  officinalis;  mugwort,  ^r« 
^^"Ma  vufyaris ;  chicken-weed,  SteUaria  media ;  nipple-wort,  Lapsana 
^^^f^mimns;  shepherd's  purse,  CapseUa  bursorpastoHs ;  ivy-leaved  speed- 
^^,  Veronica  hederifolia ;  small  annual  nettle,  Urtica  urens ;  all  oa 
their  respective  soils. 
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(2766.)  The  first  writer  of  practice  on  the  "  Weeds  of  Agriculture,"  was  Mr 
Benjamin  Holdich,  who  classified  weeds  into  5  very  natural  divisions,  in  as  far 
as  the  experience  of  a  farmer  could  suggest,  viz. : — 1 .  Weeds  which  infest  samples 
of  com,  such  as  the  corn-cockle,  Agrostemma  githago,  2.  Fallow  weeds,  such  as 
couch-grass,  Triticum  repms.  3.  Weeds  which  are  principally  ohjectionable, 
as  they  incumber  the  soil,  or  whose  roots  are  annual,  and  whose  seeds  pass  the 
corn-sieve,  such  as  the  charlock,  Sinapis  arvensis,  4.  Weeds  which  never 
rise  into  the  crop,  nor  come  into  the  sickle,  such  as  spurry,  Spergula  arvensis, 
5.  Weeds  of  pastures,  such  as  yellow  goat's  beard,  Trogapogon  pratensis* 
Other  authors  divide  weeds  into  fibrous  and  fusiform  rooted,  annual  and  peren- 
nial ;  but  it  is  of  little  moment  to  the  farmer  whether  the  weed  that  annoys  at 
the  present  moment  has  a  bushy  or  long  root,  or  is  an  annual,  biennial,  or  pe- 
rennial, as  ordinary  ploughing  will  eradicate  almost  any  weed  that  infests  cul- 
tivated fields.  These  are  botanical  distinctions,  and  their  study,  with  the  bota- 
nical names,  may  afford  you  exercise  in  botany,  but  will  give  you  little  insight 
into  the  weeds  you  may  expect  to  encounter,  when  cultivating  a  particular  kind 
of  soil,  or  raising  a  particular  crop. 

(2766.)  The  casualties  which  befall  the  growing  crops  are  numerous,  and 
most  of  them  cannot  be  averted.  I  shall  begin  with  the  oat.  This  plant  is 
liable  to  attack  at  a  very  early  period  of  its  growth  by  the  oat-grub,  the  larva 
of  the  meadow  crane-fly,  Tipula  oleracea,  the  effects  of  which  have  been  de- 
scribed in  (2356.),  and  the  insect  figured  in  fig.  394.  Another  complaint  of  the 
oat  plant  is  segging  or  sedging,  so  named,  in  consequence  of  the  plant  being 
short,  and  the  leaves  becoming  broad,  and  the  roots  thickened  like  those  of  the 
sedge.  What  the  true  cause  of  this  complaint  is  I  do  not  know,  for  any  in- 
sect that  may  then  be  detected  in  the  plant,  I  regard  as  the  effect,  not  the 
cause ;  but  I  have  cured  a  piece  of  land  of  its  constant  tendency  to  grow  sedged 
oats,  simply  by  draining.  Oats  are  liable,  in  damp  seasons,  to  have  blackened 
ears  when  the  entire  panicles  are  clustered  together,  and  covered  with  a  black 
powder,  which  is  named  Uredo  segetum^  a  parasitic  fungus.  The  blackened 
heads  do  not  occur  to  a  serious  extent,  but  whether  it  would  be  entirely  avoided 
by  pickling  the  seed-oat  as  the  seed-wheat  is,  I  cannot  say.  The  dart-moth, 
Agrost'is  scgctum^  whose  wings  expand  from  IJ  inch  to  If  inch,  produces  larva?, 
which  attain  the  length  of  1 J  inch,  and  live  upon  the  portion  of  the  corn-plant 
below  the  surface.  Rolling  heavily  at  night,  when  larvae  generally  come  to  the 
surface,  may  effect  the  destruction  of  some';  but  all  caterpillai's  which  live  in  the 
earth  have  a  tough  elastic  skin  capable  of  considerable  resistance,  and  such  of 
them  as  have  not  a  stone  or  other  hard  substance  under  them,  would  be  merely 
pressed  into  the  soil,  without  sustaining  any  material  injury .| 

(2767.)  Barley  is  extensively  attacked  in  Sweden  by  the  Chlorops  frit,  which 
destroys  the  principal  stem ;  and  Mr  Chrisp,  Rugley,  near  Alnwick,  mentions 
the  effects  of  an  insect  on  barley,  its  "  larva  living  in  the  sheath  and  feeding 
upon  the  ear  previous  to  its  appearance  from  the  shot  blade.  Every  year  I 
have  observed  more  or  less  injury  to  the  crop  by  the  same  cause,  but  it  appears 
most  serious  in  a  late  or  wet  cold  year  upon  stiff  soils."  J  Barley,  as  well  as 
oats,  have  blacked  heads,  occasioned  by  the  Uredo  segctum. 

(2768.)  But  of  all  species  of  grain,  wJieat  is  most  affected  by  casualties. 
It  is  attacked  by  the  larva  of  the  wheat  dart-moth,  Agrostis  tritid,  under  ground, 

»  See  Holdich's  Weeds  of  Agriculture.    Edited  by  G.  Sinclair,  1825. 

t  See  Quarterly  Journal  of  Agriculture,  vol.  xiii.  p.  162-7,  for  an  account  of  this  insect, 

i.  Ibid.  vol.  xiii.  p.  206. 
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feeding  on  the  radical  portion  of  the  plant,  in  autumn,  and  never  appearing 
above  the  surface  except  in  the  night.    The  wheat  stem-fly,  Chlorops  pumiHonis^ 
c,  fig.  474,  derives  its  specific  name,  which  signifies  a  dwarf,  in  consequence  of 
the  effects  it  produces  on  the  plants  it  attacks,  which,  having  their  central  shoots 
destroyed,  throw  out  many  lateral  ones,  and  seldom  attain  any  considerable 
height.     "  The  colour  of  the  fly  c  is  black,''  says  Mr  Duncan,  **  the  under  side 
of  the  head  and  2  narrow  longitudinal  Unes  in  the  thorax  yellow ;  under  side  of 
the  body  pale  yellow,  with  2  black  spots  on  the  mesosterum,  haltere?  white ; 
the  legs  ash  grey,  and  black  at  the  tips."     The  maggot  is  small  and  white,  the 
pupa  yellow,  smooth,  and  shining,  rather  more  than  the  ^^th  part  of  an  inch  in 
length.*     The  wheat-fly,  Cecidomyia  tritid,  has  been  much  talked  of,  for  the 
last  dozen  years,  and  its  habits  are  now  pretty  well  known.     It  may  be  seen  at 
c^,  fig.  394,  greatly  magnified,  its  natural  size  being  represented  by  the  cross 
lines  beside  the  figure,  and  which  does  not  exceed  a  line  in  length,  that  is,  about 
the  Y^^th  of  an  inch,  resembling  a  small  gnat  or  midge.     Mr  Duncan  describes 
it  as  having  ^'  the  colour  of  the  whole  body  reddish  yellow,  deepest  on  the  thorax ; 
antennsB  dusky,  eyes  black ;  legs  pale  reddish  yellow ;  wings  longer  than  the 
body,  rounded  at  the  tip,  of  a  whitish  hue,  with  iridescent  reflections.     The 
antennee  of  the  female  b  consists  of  13  sub-ovate  joints,  those  of  the  male  c  of 
26  globose  remote  joints.'' — "  The  fly  makes  its  appearance  in  wheat  fields  just 
about  the  time  the  ear  is  beginning  to  emerge  from  its  leafy  envelop,  most 
commonly  in  the  early  part  of  June.     In  a  calm  evening  they  fly  about  in  little 
imdulatory  clouds.   An  ear  just  emerging  from  the  sheath  is  generally  preferred 
as  a  receptacle  for  the  eggs.     They  are  introduced,  by  means  of  the  ovipositor, 
into  the  floret,  being  usually  placed  upon  the  interior  valvule  of  the  corolla,  just 
above  the  stigmata.    The  eggs  are  placed  in  clusters  from  2  to  20,  and  are  hatched 
in  10  or  14  days,  and  after  the  larvae  begin  to  feed  on  the  pollen,  they  acquire 
a  saffron-yellow  hue  e,  fig.  394.    Minute  as  these  creatures  are,  when  it  is  con- 
sidered that  47  have  been  counted  in  one  floret,  it  is  easy  to  perceive  how  they 
most  interfere  with  its  impregnation.     It  is  not  improbable,  as  they  increase  in 
aize,  that  they  likewise  attack  the  milky  pulp  destined  for  the  nutriment  of  the 
^rain.     At  all  events,  the  grain  shrivels  and  decays,  to  the  grievous  disappoint- 
ment of  the  husbandman.     The  loss  sustained  by  the  farmers  of  the  Carse  of 
Crowne  in  1829,  was  estimated  by  Mr  Archibald  Grorrie,  Annat  Cottage,  from 
C^  to  16  bushels  per  imperial  acre." — '*  Nature  herself  has  provided  a  consider- 
able check  in  the  multiplication  of  these  flies,  by  making  them  the  prey  of  no 
£ewer  than  3  kinds  of  ichneumons,  viz. : — Encyrtxia  inserens.  about  half  the  length 
of  the  wheat-fly ;  another,  Platygaster  tipulte,  which  commits  its  eggs  to  the  larva 
of  the  wheat- fly ;  and  the  third,  Eurytoma  penetrans.    Some  of  these  ichneumons 
mppear  in  great  numbers  where  the  fly  abounds,  and  multitudes  must  become  their 
Tictims."f   Mr  Westwood  describes  a  species  of  Chlorops,  glabra,  which  was  found 
in  great  profusion  amongst  wheat,  whilst  removing  it  from  the  stack  in  which  it 
liad  stood  the  winter.^    The  young  wheat  plant  is  not  unfrequently  destroyed  by 
the  wire-worm,  which  cuts  over  the  plants  by  the  ground ;  and  it  is  apt  to  be 
eaten  down  by  a  slug,  especially  when  sown  in  autumn  after  clover  or  beans.  Many 
remedies  have  been  proposed,  but  I  believe  there  is  none  effective  against  the  wire- 

*  QoArterlj  Journal  of  Agriculture,  vol.  xii.  p.  12L 

t  See  Mr  Duncan*t  entire  account  of  this  insect,  of  which  the  above  it  but  a  small  portion^ 
in  vol.  zi.  p.  372-8,  of  the  Quarterly  Journal  of  Agriculture. 

I  Lottdon'f  (Hrdener'f  Magaxine,  vol.  juli.  p.  289. 
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worm  except  hand-picking.  Young  ducks  would  be  effectual  against  the  'slug, 
could  they  be  provided  in  sufficient  numbers,  and  sowing  quicklime  over  them 
has  been  tried.  Wheat  is  destroyed  in  the  grain  by  insects  a^  well  as  in  the 
plant.  The  Calandra  granaria^  grain-weevil,  has  obtained  a  bad  eminence 
amongst  its  compeers,  of  which  this  is  the  only  species  native  of  this  country. 
It  is  about  2  lines  in  length,  the  body  being  of  a  brown  pitchy  colour  when  ma- 
ture, legs  rusty  red,  antenna  scarcely  longer  than  the  head  and  rostrum.  The 
female  frequents  granaries,  and  on  burying  herself  in  the  heap,  deposites  her 
eggs  in  the  grain,  which  are  usually  hatched  in  a  few  days.  The  larva  is  small 
and  vermiform,  and  of  a  white  colour,  furnished  with  a  pair  of  strong  jaws,  with 
which  it  erodes  the  farinaceous  substance  of  the  grain,  until  it  is  entirely  consum- 
ed, when  it  assumes  the  pupa  state,  which  is  also  white,  and  then  lies  like  a  kernel 
in  a  nut  within  the  interior  shell  of  the  grain.  When  perfect,  the  insect  gnaws 
a  hole  through  the  shell  and  makes  its  escape.  So  numerous  are  the  eggs  laid 
by  a  single  female,  that  her  descendants,  in  a  single  season,  have  been  estimated 
to  amount  to  23,600  individuals.  The  grains  they  inhabit  appear  sound,  but 
will  be  found  to  float  if  put  in  water ;  if  so  light,  they  may  be  winnowed  out, 
but  still  there  is  no  certainty  of  them  all  being  disposed  of  in  this  way.  The 
best  period  for  destroying  the  beetle  is  before  she  lays  her  eggs,  and  to  effect 
this,  a  plan  has  been  recommended,  which  is,  to  place  a  heap  of  barley,  the  grain 
they  are  fondest  of,  in  the  granary,  and  then  shovel  over  the  wheat  repeatedly, 
so  as  to  disturb  and  annoy  the  creatures,  when  they  will  take  refuge  in  the  heap 
of  barley,  in  which  they  can  be  destroyed  with  boiling  water.*  Besides  insects,  the 
wheat-plant  is  made^the  prey  of  parasitic  fungi.  MUdew  and  rust  constitute  the 
two  diseases  of  this  nature  which  affect  the  straw  of  the  wheat-plant.  Mildew  or 
blight,  Pucdnia  graminis^  forming  blackish-brown  parallel  lines  upon  the  straw, 
seems  to  affect  the  entire  plant,  so  that  when  generally  diffused  over  it,  to  de- 
prive its  sap  of  the  power  to  form  seed  in  a  heathy  state,  and  hence  the  grain 
is  either  very  much  shrivelled  when  it  is  formed,  or  no  grain  is  formed  at  all. 
So  generally  did  this  disease  affect  the  wheat  crop  of  Berwickshire  in  three  suc- 
cessive years,  1810,  1811,  and  1812,  I  think,  when  the  price  of  wheat  was  at 
the  highest  pitch  during  the  year,  that  in  many  instances  it  was  not  considered 
worth  while  to  thrash  it.  There  is  a  prevailing  opinion  in  England,  where  the 
berberry  bush  is  common  in  hedges,  that  it  is  the  cause  of  mildew  in  wheat. 
That  this  is  too  broad  an  assertion  is  obvious  from  the  fact,  that  wheat  suffers 
from  mildew  in  places  where  not  a  berberry  bush  is  within  many  miles  of  it.  I 
question  if  there  was  a  berberry  bush  in  the  entire  district  of  Berwickshire  af- 
fected by  the  blight  in  the  years  above  mentioned ;  and  it  seems  to  me  prepos- 
terous to  suppose  that  the  mildew  of  the  berbery,  Erysipha  herheridia,  can  be 
converted  into  the  Pucdnia  graminis  of  the  wheat,  by  any  possible  mode  of 
transference  from  the  one  plant  to  the  other.  It  is  probable,  however,  that 
similar  external  circumstances  may  superinduce  both  plants  to  be  affected  with 
mildew  simultaneously ;  and  if,  as  Professor  Hunslow  plainly  states,  *'  one  of 
the  berberry  blights,  j^ddium  herherides,  can  only  be  a  different  form  of 
development  belonging  to  the  same  species  of  fungus  which  produces  the  mil- 
dew,'^ there  is  no  absurdity  in  the  supposition,  that  it  is  only  this  species,  and 
not  both,  of  the  berberry  mildew  which  infects  wheat;  nor  is  it  absurd  to  sup- 
pose, that  the  berberry  is  more  liable  to  bo  affected  by  mildew  than  wheat,  and, 

*  See  Quarterly  Journal  of  Agriculture,  vol.  ix.  p.  3^,  for  an  interesting  account  of  this  in- 
sect by  Mr  Duncan. 
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when  violantl  j  attacked  itself,  the  disease  may  infect  the  wheat  in  its  immediate 
tieinity.  Rnst  is  chiefiy  found  scattered  over  the  inner  surface  of  the  outer 
chaff  scales,  the  skin  of  which  is  luisod  into  blisters,  which  are  most  frequently 
of  an  oval  form.  It  is  occasioned  by  the  parasitic  fungus  Uredo  mbigo,  and 
ij  of  an  orange-yellow  colour.*  Smut  is  so  well  understood  in  its  origin  and 
effect  on  the  wheat  crop,  as  to  require  no  description.  It  is  occasioned  by  the 
parasitic  fungus  Uredo  caries,  a  brownish-black  dust,  filling  the  kernel  itself  of 
the  wheat  with  a  fetid  greasy  powder.  Though  not  externally  conspicuous, 
it  eanses  the  seed  to  swell,  and  then  to  look  diseased ;  and  when  broken  in 
thnahing  affects  the  whole  grain.  Of  yellow  rust,  brown  mildew,  and  black 
nnat,  mQdew  is  the  worst.  Rust  affects  the  straw,  and,  on  disappearing,  the 
itnw  18  not  materially  injured,  and  it  is  only  the  rusted  grains  which  suffer. 
Smut  destroys  the  grains  it  attacks,  but  leaves  the  straw  untouched.  Mildew, 
OQ  the  other  hand,  affects  both  straw  and  grain,  depriving  the  grain  of  its  sub- 
attence,  and  the  straw  assumes  a  pale  sickly  hue,  and  is  easily  cut  to  pieces 
m  being  thrashed.  I  have  seen  a  field  of  wheat  so  much  affected  with  yellow 
nut  at  t^  time  of  weeding,  before  the  ear  bad  shot  out.  that  the  clothes  of  the 
field-warkers  who  weeded  the  crop  were  covered  with  orange  dust  as  far  as  the 
knee,  bnt  the  crop  was  nevertheless  good.  Mr  John  Lawson  junior,  of  Elgin, 
uamined  the  stntctare  of  smut-balls  in  comparison  with  sound  grain,  and  the 


'''iHniit  ^ipearances  are  shewn  in  fig.  490,  where  a  is  a  longitudinal  section  of 
**oiid  grain  of  wheat  in  its  stage  of  growth,  when  the  anthers  have  just  pr<H 

*  Bw  Joanud  of  the  Roytl  English  Ai^cultural  Socielj,  voB.  ii.  p.  9  and  3S0,  in  wliich  Pro- 
^*  Htnilcnr  endeavoon  to  ibew  that  the  Urtdo  ruHgo  aod  Utnto  Uatarit,  and  tba  pMei»ia 
^^^,  an  all  gpe  ipedM  of  puwitic  fmiEiu.    See  aim  Banki  on  Blight  in  Wheat. 
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traded  beyond  the  corolla ;  e  is  an  empty  space  lined  internally  with  a  greenish 
border  n tin.  As  the  grain  advances,  the  space  e  contracts,  and  its  substance 
b  6  lying  between  the  green  border  n  and  the  outer  green  cuticle  a,  becomes 
filled  with  milky  juice ;  t  is  a  longitudinal  section  of  a  smut-ball  taken  when  the 
stamens  are  fully  formed  within  the  corolla,  for  the  anthers  never  protrude 
beyond  the  corolla  when  the  grain  is  affected  with  smut ;  c  is  an  empty  space 
surrounded  by  a  dark  green  substance,  which  extends  to  the  outer  cuticle.  In  a 
very  short  time  the  whole  interior  of  the  smut-ball  changes  from  green  to  white, 
as  at  u;,  the  outer  cuticle  continuing  green.  The  white  substance  soon  has  a 
black  speck  in  its  centre,  as  at «,  which  gradually  spreads  through  the  ball, 
as  at  y ;  and  as  the  ball  still  advances  to  maturity,  the  dark  green  cuticle  changes 
to  brown,  as  at  z.  The  green  substance  occupying  the  place  of  the  milky  juice, 
at  once  explains  the  difference  betwixt  a  smut-ball  and  a  sound  grain.*  How 
do  smut  and  rust  originate  ?  It  is  easy  to  conceive  the  spongiolos  of  the  roots 
of  the  wheat-plant  taking  up  the  sporules  of  the  parasitic  fungus  into  the  circu- 
lation of  the  sap,  but  it  is  not  so  easy  to  explain  how  mildew  or  its  sporules 
attach  themselves  to  the  exterior  of  straw.  Wheat  sometimes  exhibits  blacked 
hetds,  like  oats  and  barley,  occasioned  by  the  same  Uredo  segetum, 

(2769.)  Pease  and  beans  are  destroyed  in  store  by  the  Bmchus  granariuSy 
pulse  beetle.  The  Bruchus  pisij  rather  more  than  2  lines  in  lengUi,  lays  an 
^g^  in  each  pea,  when  the  young  pods  are  forming,  till  the  contents  of  her  ovarium 
are  exhausted,  but  fortunately  this  insect  is  rare  in  this  country.  Worm-eaten 
pease  are  occasioned  by  the  larvsB  of  a  saw-fly.  It  is  no  uncommon  occurrence 
for  the  tops  of  bean-stalks  to  be  covered  with  a  black  aphis  vulgarly  named  the 
collier.  The  quickest  way  of  getting  rid  of  the  collier  is  to  cut  off  the  tops  of 
the  bean-stalks,  which  field-workers  can  easily  do  with  a  sickle. 

(2770.)  Clover  is  injured  by  insects.  The  red  clover,  Trifolium  pratense^ 
is  affected  by  a  weevil  named  Apion  apricans,  in  length  about  I^  line,  and  the 
colour  of  the  body  is  black.  By  the  time  the  heads  of  the  red  clover  are  ready 
to  flower,  the  apion  deposites  her  eggs  on  the  calyx  of  the  florets.  As  soon  as 
they  are  hatched,  the  larva,  an  extremely  minute  whitish  worm,  with  a  black 
head,  eats  its  way  through  the  base  of  the  floret,  and  consumes  the  rudiments 
of  the  future  seed.  So  extensive  is  the  injury  occasioned  at  times  by  this  crea- 
ture, that,  in  1798,  a  piece  of  ground  measuring  4J  acres  of  red  clover  produced 
16J  bushels  of  seed,  which  was  worth  L.41  :  17  :  6  ;  when  the  like  extent  of 
ground  in  1800,  produced  only  7^  bushels  of  seed,  worth  L.18,  15s. ;  thus  this 
little  insect  occasioned  a  loss  of  L.23  :  2  :  6  on  the  produce  of  4^  acres  of  land. 
Another  Slides,  Apion  Jlavipes,  about  1^  line  in  length,  with  a  black  shining 
body,  attacks  the  white  Dutch  clover,  Trifolium  repens^  and  as  the  insect  is 
very  common,  the  cultivators  of  white  clover  would  require  to  be  on  their  guard 
against  it.f     Slugs  devour  the  broad  leaves  of  red  clover. 

(2771.)  Pasture  grass  is  injured  by  a  host  of  insects.  The  grub  of  the 
meadow  crane-fly,  Tipula  oleracea,  destroys  the  roots  of  grass  as  well  as  of 
oats.  The  year  1762  was  called  the  wormy  year,  in  consequence  of  the  de- 
vastations occasioned  by  tliis  grub  in  Selkirkshire.  It  again  appeared  in  1802, 
1812,  1824,  and  1826,  and  in  Peeblesshire  in  1830.+  The  ear-beaked  weevil, 
OtiorhyncxAS  sulcatxis,  about  5  lines  in  length,  of  a  brownish-black  colour,  and  in- 

•  See  Quarterly  Journal  of  Agriculture,  vol.  ix.  p.  2G9-72. 

i  Ibid.  p.  15-18. 

X  New  StatiBtical  Account  of  Scotland,  SeUdrlahiret  Yarrow,  p.  41. 
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opkbte  of  fli^t,  in  GOnsaquence  of  the  juDction  of  the  wing-cases,  produces  alarrk 
■Miljr  lulf  aa  inch  bng  of  a  whitish  colour,  thick  and  fleshy,  &□(!  thinly  beset 
vith  long  bristlea,  vhtoh  is,  for  the  most  part,  subterranean,  and  lives  indiscri- 
minately on  the  roots  of  all  gramineous  plants.    The  common  kinds  of  ante,  For- 
waeaftuea  and  m/o,  soDietimes  almost  usurp  the  entire  of  dry  pastures.     The 
eaterpillan  of  seveial  butterflies  also  destroy  pasture  plants.     The  meadow 
brown-butterfly,  Uipparehia  jarUra,  whose  wings  expand  nearly  2  inches,  pro- 
daces  a  hght-green  caterpillar,  with  a  white  line  along  each  side,  which  prefers 
for  its  food  the  smooth-stacked  meadow-grass,  i'oa  protenM,  one  of  the  most 
nutritious  grasses  for  cattle ;  and  the  calOTpillar  of  the  large  heath-butterfly, 
Hij^nrciiia  tithoniu,  considerably  less  than  the  preceding,  is  of  a  green  colour, 
with  a  reddish  line  on  each  side,  and  a  brown  head,  and  feeds  on  the  annuid 
meadow-grass,  Poa  annuo,  which  forms  the  chief  covering  of  our  meadows  and 
puture  lands.    The  caterpillar  of  the  antlar-moth,  Charxas  graminis,  is  brown 
or  blackish,  with  light- yellowish  stripes  along  the  back  and  sides,  and  attain 
about  1  inch  in  length.     It  lives  under  ground,  and  feeds  on  the  roots  of  grass, 
umI  the  injury  which  it  does  to  pasture-laud  in  hills  ts  sometimes  very  great, 
but  it  avoids  low-lying  damp  meadows.    The  effects  of  its  ravages  are  very  similar 
to  those  produced  by  the  burning  of  heath.    But  the  greatest  devastation  of  this 
kind  is  committed  by  the  larvie  of  the  common  cock-chafer,  MeloloHtka  vulgaria, 
u  imect  but  little  known  in  Scotland,  though  sometimes  it  occurs  in  count- 
less myriads  in  England  and  Ireland.     There  the  beetle '^  wheels  its  drouing 
flight"  in  the  summer  twilight.    Fig.  491  represents  2  females  a  and  b,  about 
I  'och  in  length,  oblong  and  convex,  the  head  reddish  in  front,  the  hinder-part 


F'^J  black.  As  soon  as  fecundated,  the  female  makes  boles  in  the  ground 
•""t  \  foot  beneath  the  surface,  and  lays  a  cluster  of  white  eggs  c,  tinged  with 
™^  yellow  at  the  bottom  of  each  hole,  and  she  lays  a  great  many  in  alL 
'bel  UTB  d,  which  proceed  from  them,  are  of  a  dingy-white  or  yellowish  colour, 
•w  soft  md  inactive.  They  are  1 J  inch  in  length,  and  furnished  with  a  pair 
^'po*erful  mandibles.  The  perfect  insect  is  short-lived,  but  the  larva  survive 
"'  3  jMrs,  passing  into  a  state  of  perfect  repose  in  winter,  and  recovering  their 
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activitj  in  Bpring.  So  completely  do  they  sever  the  pasture  fiDm  the  soil  that 
the  turf  may  be  rolled  ap  in  large  sheets.  Another  chafer,  named  AmphtTnalta 
soittitialii,  produces  a  grub  very  sitnilar  in  its  habits  to  the  one  described,  though 
smaller  and  more  restricted  in  its  distribution.* 

(2772.)  The  thorn  hedge  is  subject  to  the  attack  of  many  insects,  though 
the  effects  are  different.  One  of  these  is  the  black- veined  white,  or  hawthorn 
butterfly,  Pieris  eratagi,  a,  fig.  492,  an  insect  unknown  in  Scotland,  but  exists 

Fig.  tn. 


in  England,  and  is  at  times  so  numerous  on  the  Continent,  that  its  flight  ha» 
been  mistaken  for  a  shower  of  snow.  The  caterpillar  ia  seen  at  6,  of  a  dull-yellow— 
colour  at  first,  but  changes  with  moultings,  and  is  produced  from  yellow-coloured 
cylindrical  e^s  laid  on  hawthorn  shoots,  and  rendered  water-proof  by  a  coating 
of  strong  varnish.  It  devours  the  leaves,  and,  while  employed  in  this,  lives  in 
society  under  the  protection  of  a  silken  web.  Other  Icpidopterous  insects  dis- 
figure our  hedges  by  defoliation,  such  as  the  figure-of-8,  or  black-thorn  moth, 
EpUeaia  cfervlocepliala,  whose  oaterpiliar  is  2  inches  long,  of  a  yellowish-green 
colour,  with  3  pale  stripes.  A  still  greater  pest  to  our  hedges  is  the  brown- 
tailed  moth,  Portkesia  aurifiua,  whose  caterpillars,  of  a  dusky  colour,  with  2 
red  lines  on  the  back,  and  a  white  streak  on  the  sides  interrupted  at  intervals^ 
occur  sometimes  in  such  numbers  that  in  1782  their  webs  were  gathered  in. 
one  day  by  the  people  of  a  single  parish  in  the  neighbourhood  of  London,  that- 
of  Claphain,  to  the  amount  of  80  bushels. t     The  Selandria  ^kiopa,  an  insect 

■  See  Qauterly  Joonial  of  Agriculture,  Tol.ii.  p.  S6&~72. 
t  Ibid.  vol.  lUi.  p.  68,  84,  and  15S. 
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oeu'ly  ttllied  to  the  Mw-flies,  annoja  our  thorn-hedges.  Its  whole  body  is 
ihining  and  black,  the  wings  obscure  hyaline,  with  the  nervures  and  stigma 
black.  Length  about  2^  lines.  The  caterpillar  is  always  covered  with  a  viscid 
dime,  which  it  has  the  power  of  secreting  in  abundance,  apparently  from  the 
joints  of  the  body.  It  has  the  sii^ular  property  of  inflating  its  body.  The 
Mcretion  is  rather  glutinous,  and  has  a  strong  scent,  resembling  that  of  red  ink. 
It  attacks  the  upper  surface  of  the  leaves,  consuming  the  pulpy  substance,  but 
learing  the  nervures,  so  that  the  leaves  are  completely  skeletonized,  appearing  at 
a  distance  as  if  they  had  been  scorched  by  lightning.  Its  chief  season  of  activity 
leemg  to  be  during  the  night,  as  it  is  usually  seen  in  the  day-time  resting  on  a  leaf.* 
The  currant  or  magpie  moth,  Abraxut  grotswlariata,  abo  does  injury  to  thorn- 
hedges,  and  being  a  beautiful  moth,  I  have  given  a  picture  of  it.     In  fig.  493, 


'^ » tbe  moth  in  flight ;  b  shews  the  motion  of  its  geometer  caterpillar  ;  and  c 
"le  mumer  in  which  it  suspends  itself  from  a  leaf  by  a  thread.f 

(2773.)  [The  doubh  mould-board  plaagh  is  an  implement  essentially  requj- 
^  ID  the  cultivation  of  the  turnip  and  potato  crop.  When  duly  constructed, 
t  a  highly  efficient  in  the  formation  of  the  drills  or  ridgelets  for  either  of  these 
^'^  letting  up  at  each  turn  the  half  of  a  ridgelet  on  each  side,  while  the 
"''■ttno  plough,  or  the  one-borse  plongh  so  much  employed  for  this  purpose, 

•  S«e  Quarterl;  JoutdbI  of  Agriculture,  vol.  lii.  p.  SSa 
I  Jouniftt  uf  Agriculture  fur  Jinuary  18U.  p-  312. 
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sets  up  only  a  half  ridgelet  at  each  tarn,  doing,  therefore,  but  half  the  woHl 
In  a  variety  of  forms  also,  it  is  much  employed  in  the  earthing  up  of  the  potaic 
crop  ;  for  this  purpose  it  is  frequently  made  of  wood,  but  in  all  cases  the  iroi 
plough  is  to  be  recommended. 

(2774.)  Fig.  494  is  a  representation  of  a  common  double  mould-board  icoi 
plough  equipped  for  the  purpose  of  earthing  up.    The  frame-work  of  it  is  pretti 

Fig.  494. 


THl  DOUBLE  MOUU>-BOASO  PLOUOH. 


much  in  form  of  the  common  plough,  except  that  the  beam  a  lies  right  in  tbi 
central  line  of  the  whole  plough.  The  bridle  6  is  variously  formed  according  U 
the  taste  of  the  maker,  but  always  possessing  the  properties  of  varying  the 
point  of  draught  upward  and  downward,  as  well  as  right  and  left.  The  breast 
</  is  a  shield  forming  part  of  the  cast-iron  body-frame  afterwards  described.  The 
share  e  is  plain  on  both  sides,  spear- pointed,  and  set  upon  the  head  of  the  cast- 
iron  body-frame.  The  right  and  left  mould-boards  /,/,  are  hinged  to  the  edg€ 
of  the  shield  d  with  drawing  hinge-pins,  aud  they  are  supported  behind  b} 
a  jointed  iron-strap  affixed  to  the  back  of  each  mould-boaixl,  and  which  slide 
through  a  socket  in  the  body-frame,  where  the  tails  of  both  straps  are  secured 
by  means  of  a  pinching-screw,  setting  the  mould-boards  at  any  required  width 
behind.  The  handles  g  are  bolted  on  each  side  of  the  beam,  as  seen  ^tff^ 
and  are  supported  near  the  helves  by  the  usual  stretcher  and  bow.  The  dimen- 
sions of  this  plough  are, — from  the  breast  (i,  to  the  point  of  the  beam,  3  feel 
6  inches,  from  d  to  extremity  of  mould-board  /,  2  feet  6  inches,  and  from  d  tc 
end  of  helve  6  feet  6  inches.  The  height  of  the  mould-board,  where  it  joins 
the  shield,  is  12  inches,  and  at  the  point/ 10  inches ;  length  of  share  16  inches. 
The  mould-boards  of  such  ploughs  are  liable  to  great  variation  in  their  form ; 
some  of  them  have  little  or  no  twist,  and  others  variously  contorted.  Those  oi 
the  present  figure  have  been  selected  as  possessing  all  the  requisite  qualificap 
tions  for  an  earthing-up  plough.  At  the  fore-edge,  where  they  join  the  shield, 
the  surface  is  nearly  in  a  straight  line,  and  along  the  upper  edge  they  are  slightly 
convex ;  from  these  two  lines  they  twist  gradually,  rounding  away  below  to- 
wards the  tail,  so  as  to  leave  the  furrow  of  a  round-bottomed  trough  shape. 
Where  the  double  mould-board  is  employed  for  forming  the  ridgelets,  the  mould- 
board  is  made  to  fit  the  shield  c£,  as  in  the  figure  ;  it  then  stretches  away  to  a 
length  of  2  feet  6  inches  along  the  upper  edge,  the  point  /  being  at  a  height  vary- 
ing from  1 1  to  14  inches  above  the  sole-line.  At  this  point  the  depth  of  the  mould- 
board  is  only  6  inches,  so  that  the  lower  edge  runs  off  at  a  considerable  elevation, 
and  the  surface  having  not  moro  than  3  inches  of  twist,  it  is  the  lower  edge  only 
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of  the  board  that  effects  the  purpose  of  laying  up  the  earth  to  form  the  ridgelet. 
Li  working  the  plough,  for  the  purpose  of  forming  drills,  there  is  frequently  a 
marking-bar  jointed  to  the  beam  immediately  before  the  breast  d ;  the  bar  folds 
to  either  side,  and  having  an  adjustable  double-edged  scraper  fitted  to  it,  a  rut  is 
drawn  on  the  surface  at  the  proper  distance  for  the  centre  of  the  next  furrow. 

(2775.)  The  plough  just  described  and  represented,  is  convertible  into  a 
scuffling  or  cleaning  plough,  or  horse-hoe.  To  effect  this,  the  hinge-pins  of 
the  mould-boards  are  withdrawn,  and  the  mould-boards  removed  when  we  have 
an  implement  represented  by  ^g,  495,  which  exhibits  the  body-parts  of  the 

Fig.  495. 


m 
TBI  BOOT  or  THX  DODBLB  MOULD-BOABD  ALTEBBD  TO  ▲  SCUFFLIira  PLOUGH* 

v^nie  plough  upon  an  enlarged  scale,  and  from  which,  portions  of  the  beam  and 

l^ndles  are  cut  off.    Here  a  is  the  remaining  portion  of  the  beam,  and  6  b  those 

of  the  handles  exhibiting  also  their  junction  with  the  tail  of  the  beam.    The  body 

fr'ime  c  c,  is  of  an  irregular  rhomboidal  form,  whereof  the  front  bar  forms  the 

Bhield ;  its  breadth  from  right  to  left  behind  is  3  inches,  running  off  forward  to 

*  sharp  edge,  and  is  hollowed  out  behind.     The  top  bar  c,  by  which  it  is  bolted 

to  the  beam,  is  2^  inches  broad,  and  j-  inch  thick ;  the  sole  bar  c  is  formed  flat 

^W,  to  receive  the  plain  sole-shoe  m,  and  the  hind  bar  is  foi*med  to  receive 

^  malleable  iron  socket  Z,  through  which  the  tails  of  the  mould-board  straps 

»re  passed,  and  secured  by  the  pinching  screw  I,  when  these  are  in  use.     To 

complete  the  implement  for  the  purpose  of  scuffling,  the  two  wing  bars  g  g 

^  jointed  to  a  stud  that  projects  from  the  beam  on  each  side  at  k.     A  quad- 

'^nt  bar  /,  2  feet  long,  and  1-J  by  i^  inch  is  attached  by  bolts  to  the  two  stilts 

•*  /.  and  the  ends  of  the  wing-bars  having  a  mortise  formed  to  receive  the 

quadrant,  are  moved  upon  this  to  any  required  width,  and  secured  by  the 

*^ws  1 1.     A  second  mortise  is  punched  in  each  wing-bar  to  receive  the  scuf- 

flbg  coulters  h  A^•  these  are  2  inches  broad  by  \  inch  thick,  thinned  off  to  a 

*|^e-edge  in  front,  and  bent  inward  below  till  the  points  stand  6  inches  to  the 

nght  and  lefl  of  the  shanks.    A  double  feathered  share  e  is  now  fitted  to  the  head 

^^  the  body-frame,  which  completes  this  simple  horse-hoe,  and  the  change  from 

"^  one  state  to  the  other  is  effected  in  a  few  minutes,  for,  in  returning  it  to  the 

^ble  mould-board  state,  it  is  only  necessary  to  remove  the  scufflers  and  the  fea- 

tnered  share.     The  dimensions  of  the  body  are,  height  at  the  breast  from  the 

■Jw  to  the  top  of  the  beam  14  inches,  length  of  sole  2  feet  6  inches,  including 

^  f^ered  share.     The  effect  of  this  horse-hoe  in  the  soil  is  to  loosen  the 

^*th  between  the  rows  of  drills,  or  if  foul,  to  under-cut  all  the  weeds  that  exist 
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in  that  space,  or  to  such  breadth  as  the  two  scufflers  may  he  set ;  the  uprij^t 
part  of  t^ese  coulters  performing  a  species  of  paring  along,  the  sides  of  the  two 
contiguous  rows.  Jf  the  land  is  in  good  order,  and  tolerably  clean,  stirring  it 
with  this  scuffler  will  be  sufficient ;  but  if  overrun  with  weeds,  one  or  other  of 
the  drill-harrows  or  grubber  will  be  found  necessary  to  prevent  a  re-vegetation  of 
the  weeds,  and  the  following  will  be  found  to  answer  this  purpose  well. 

(2776.)  The  common  drilUgruhher^  fig.  496,  is  a  light  and  convenient  im- 
plement drawn  by  one  horse.    It  consists  of  a  central  beam  a  6  c,  the  neck  part 


Fig.  496. 


THE  COMMON  DBILL-QBCBUEK. 


of  which  ah  is  18  inches  long,  the  body  part  3  feet  6  inches ;  and  of  the  two 
wings  h  d,  which  are  extended  to  c  c,  forming  the  handles,  the  length  from  d  to 
c  is  3  feet  4  inches.  The  neck  part  of  the  beam  is  1^  inch  square,  and  peened, 
or  rounded,  and  this  strength  is  carried  past  the  first  tine ;  the  remainder  of 
this  bar,  as  well  as  of  the  wings,  is  1^  inch  deep  by  ^  inch  thick,  the  handles 
becoming  lighter  backward.  The  beam  is  punched  at  the  front  for  the  passage 
of  the  stem  of  the  wheel,  and  at  h  for  the  fixing  of  the  two  joint-plates  for  the 
wings,  as  well  as  for  the  front  tine ;  and  it  is  also  perforated  horizontally  at 
the  end  c,  for  the  quadrants  of  the  wings.  The  wing-bars  require  to  be  very 
neatly  forged  in  forming  the  swells,  in  which  the  tine  holes  are  to  be  punched, 
and  also  for  the  joint  at  6,  where  they  are  hinged  to  the  beam,  between  the 
two  joint-plates,  which,  being  riveted  dead  upon  the  beam,  leave  a  chamber  oa 
each  side  for  the  reception  of  the  ends  of  the  wuig-bars,  and  through  these  their 
joint-bolts  are  passed.  The  wing-bars  are  each  furnished  with  a  quadrant-bar 
riveted  into  the  wings  at  c?  c? ;  the  tail  of  the  quadrants  passing  through  the 
mortise  at  c  are  secured  by  a  pinching-screw  fixing  the  wings  at  any  required 
width.  To  the  point  of  the  beam  is  affixed  a  simple  bridle  /  with  a  cross- web 
and  shackle,  giving  a  small  range  of  yoke  right  and  left ;  the  rise  of  this  point 
is  10  inches  above  the  line  of  the  body  of  the  beam.  The  front  wheel,  whose 
office  is  to  regulate  the  depth  of  the  grubbing,  is  usually  8  or  9  inches  dia- 
meter, set  in  the  sheers  of  the  stem,  which  may  be  20  inches  long,  and  is 
li^  inch  broad  by  ^  inch  thick.  The  tines  ^  are  15  inches  long,  the  body  bemg 
li  inch  broad  by  ^  inch  thick,  forged  with  duck-feet  not  exceeding  2 J  inches 
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briMtd,  «ad  pointing  slightly  forward.  In  many  localities  this  implement  is  tued 
for  mil  the  purposes  of  horse-hoeing,  except  the  process  of  puing  or  of  earthing 
up,  and  bariog  cheapness  as  well  as  utility  as  a  recommendation,  it  is  very 
genenlly  approved  of.  It  is,  however,  subject  to  variety  in  the  different  dis- 
tricts where  it  is  employed ;  in  some  it  is  shortened  to  five  tines,  in  others 
lengthened  out  to  nine,  and  in  many  ca^es  the  tines  are  plain-pointed,  or  not 
exceeding  1  inch  broad.  It  is  frequently  also  made  with  the  tines  standing  in 
^-:ag  position ;  but  except  in  the  second  pair  .of  tines,  this  is  of  little  importance, 
as  those  behind  the  second  are  sufficiently  far  apart  to  prevent  them  getting 
choked  with  weeds.     The  price  of  this  grubber  is  about  L.3,  10a. 

(2777-)  In  this  class  of  implements,  we  find  a  very  handsomely  constructed 
one,  known  as  Wdiae's  drill  grubber  and  harrow,  which  is  here  represented  in 
fig,  497.  The  implement  is,  however,  of  older  date,  and  seems  to  have  been 
invented  by  a  Banffshire  farmer,*  the  original  having  been  constructed  witii 
wooden  framing  until  Mr  Wilbie  adopted  the  iron  instead  of  wood.  This  imple- 
ment is  constructed  with  a  beam  u  b,  and  a  pair  of  handles  e  e  attached  to  the 


tail  of  the  beam,  one  on  each  side,  in  the  way  formerly  shewn  in  fig.  496.  It 
liaa  no  proper  body-frame,  but  is  merely  a  skeleton,  the  grubbing  parts  of  it 
beiDg  the  three  tines  or  coulters  d,  e,f.  The  foremost  of  them  d  is  set  in  ft 
coalter-boz  in  the  beam,  the  two  others,  sand^/*,  are  continuations  of  the  two  wings, 
^hieh  are  hinge-jointed  to  the  side  of  the  handles  as  at  g,  and  where  they  are 
Imsed  downward  at  A,  they  are  perforated  for  a  quadrant  bar,  on  which  they  aro 
uored  outward  or  inward,  and  are  secured  by  the  pinching  screws  at  ft.  The  front 
tine  terminates  in  a  double  spreading  feather  or  duck's-foot  point  of  about  11  inches 
in  longtb,  and  8  inches  in  breadth  at  the  heel ;  the  two  back  tines  are  flat  on 
the  outward  sides  and  feathered  inward ;  their  effect  on  the  soil  is  therefore 
•omewhat  similar  to  that  of  the  scuffler,  fig.  495,  paring  and  undercutting ;  but 
tiie  implement  is  furnished  with  an  append^e  in  the  attached  harrow  i,  which 
vMnnpletes  the  operation  at  one  turn.  The  harrow  consists  of  two  bars  jointed 
to  tfae  middle  of  the  quadrant  bar  which  sustains  the  hack  grubber  tines,  and  are 
•Depended  by  a  small  quadrant  attached  to  each  of  the  bars  t,  from  the  first 
stretcher  of  the  bandies  at  k,  and  each  of  the  harrow-bars  carriei  three  common 
lurrow  tines,  but  somewhat  longer  than  usual.  The  harrow  is,  besides,  capa- 
ble of  adjustment  to  depth  by  means  of  its  suspenders,  and  to  breadth  by  means 
of  ita  two  small  quadrant-bars.    The  regulation  of  depth  is  aided  by  the  wheel 

*  AgrietUtwal  Report  for  Btnfihin,  p.  136,  I81L 
TOl.  U.  3  P 
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{,  which  may  be  from  8  to  10  inches  in  diameter,  hmig  in  the  sheen  n,  which 
is  jointed  to  the  beam  at  a,  and  is  capable  of  being  shifted  up  or  down  upon  the 
cross-head  o  of  the  beam,  and  fixed  by  a  bolt  at  n,  passing  through  the  per- 
forations of  the  cross-head»  to  which  also  a  shackle  and  hook  is  attached  for  the 
draught. 

(2778.)  It  requires  no  demonstration  to  shew,  that  the  principle  of  this  in- 
strument is  good — grubbing  or  scarifying  to  undercut  all  weeds,. which  are  im- 
mediately brought  to  the  surface  by  the  action  of  the  harrow,  to  wither  and  die, 
— ^but  it  is  belieyed,  that  defects  of  construction  exist  in  it  that  in  some  measure 
mar  its  utility.  In  stiff  soils,  the  broad-feather  shares  will  with  difficulty  be 
kept  in  the  ground ;  and,  from  their  great  length  and  breadth,  will  have  the  effect 
of  consolidating  that  part  of  it  which  they  pass  over,  into  a  hard  crust.  The  har- 
row is  an  important  part  of  the  implement,  but  adds  considerably  to  the  draught ; 
and  the  implement,  upon  the  whole,  is  too  heavy  for  one  horse  being  able  to  pro- 
duce efficient  work  with  it ;  by  lightiening  the  entire  structure,  and  altering  the 
form  of  the  tine,  it  might  be  rendered  a  very  useful  horse-hoe.  Its  general  di- 
mensions, as  constructed  by  Mr  Wilkie,  may  be  shortly  stated.  Length  of  beam 
from  cross  head  to  coulter-box  2  feet  10  inches ;  thence  to  quadrant  of  the  back 
tines  1  foot  10  inches,  and  thence  to  end  of  handles  4  feet  6  inches ;  height  of 
beam  at  coulter-box  16  inches,  at  quadrant  14  inches,  and  at  the  point  18  inches. 
The  depth  of  the  beam  at  the  coulter-box  is  2^  inches,  and  its  breadth  1  inch, 
from  which  point  it  tapers  off  forward  and  backward ;  the  handles  are  \i  inch  in 
depth,  by  f  inch  in  breadth.  The  length-  of  the  harrow-bars  is  2  feet  9  inches, 
and  the  length  of  the  tines  lOinches ;  the  weight  is  145  lb. ;  and  the  price  of  the 
implement  is  L.4,  15s« 

(2779.)  The  foregoing  constitute  a  series  of  green-crop  horse-hoeing  imple- 
ments, that  possess  all  the  principal^  points  requisite  for  this  operation ;  but 
there  are  numerous  varieties  of  all.  the  types  here  exhibited,  though  all  are 
referable  to  one  or  other  of  them.  It  is  or  ought  to  be  an  essential  point  in  all 
implements  of  this  kind,  that  they  possess  a  principle  of  expansion  and  contrac- 
tion, to  suit  the  different  widths  of  drills ;  and,  with  few  exceptions,  this  is  the 
case.  In  many  of  those  in  use,  however,  the  mode  of  expansion  is  attended  with 
an  inconvenience  arising  from  the  shortness  of  the  expanding  wings,  which  throws 
the  coulters  or  tines  out  of  parallelism,  and  thus  proves  detrimental  to  their 
perfect  working  in  the  soil.  This  inconvenience  is  more  felt  in  those  imple- 
ments which  have  their  tines  formed  like  those  of  fig.  497,  and  least  of  all  when 
the  scuffling  tines  are  employed  as  in  fig.  495.  Mr  Wilkie,  with  his  usual  in- 
genuity, has  invented,  some  years  ago,  an  implement  of  this  class,  in  which 
the  expansions  and  contractions  are  effected  by  means  of  a  parallel  motion  ap- 
plied to  the  tines,  as  exhibited  in  the  following  figure. 

(2780.)  Fig.  498  exhibits  Mr  Wilkie's  horse-hoe  with  parallel  motion  ;  it  is 
very  similar  in  figure  to  the  last,  but  the  two  back  tines  have  their  tails  jointed 
at  a,  by  c,  d,  to  two  transverse  parallel  bars,  which  traverse,  to  a  small  extent,  upon 
pivots  placed  in  the  middle  of  their  length,  attached  to  the  tail  of  the  beam.  By 
moving  these  bars  upon  their  pivots,  from  the  position  of  a  right  angle  with  the 
central  lino  of  the  beam,  the  one  tine  is  pushed  forward  and  the  other  backward, 
which  must  cause  the  points  a,  6,  c,  d,  to  approach  the  central  line,  and  along  with 
these,  the  points  of  the  tines,  preserving  a  perfect  parallelism,  and  capable  of  being 
secured  at  any  required  width  by  pinching  screws.  This  is  the  most  perfect  mode 
of  adjustment  for  the  tines  of  a  hoe  of  this  construction — three-tined — but  it  does 
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nut  ippi?  to  those  with  more  thmi  three,  and  is,  withal,  perhaps  too  refined  for 
t  field  implement.    The  self-cle&nsing  form  of  the  tine  which  b  exhibited  here. 


ml  in  fig,  497,  ia  the  two  back  tinea  of  each,  has  been  often  dwelt  upon  as  of 
nwch  importance ;  but  the  truth  of  the  matter  seems  to  be,  that  though  that  par- 
ticulir  form  is  beneficial  in  the  great  field-grubber,  it  seldom  occurs,  and  ought 
Mttt  to  be  the  case,  that  a  drilled  green  crop  is  so  overrun  with  weeds  as  to  re- 
qotra  a  Nlf-deansing  tane. — J.  S.] 


.   OF  UAY'HAKING. 


■■ u  th»y  rtkt  IhB  pEen 

And  driTt  tba  doikj  mva  a 
Ttw  nuKt  kuj-eock  tlsu  L2i 


(2761)  It  has  often  beea  aUeged,  that  Scottish  farmers  display  very 
Uttle  skill  in  the  making  of  hay.  Rea.dy  as  I  am  to  Tindicate  the  general 
^Kelience  of  Scottish  husbandry,  I  miut  own  that  in  this  respect  the 
■legation  is  too  welt  founded.  As  hay-making  is  usually  performed  by 
ccDttish  farmers,  one  would  be  induced  to  conclude  that  the  period  of 
CDDdnctiiig  it  hud  arrived  before  it  was  expected,  and  the  time  and  at- 
tention spent  upon  it  operated  as  a  hindrance  to  more  important  work. 
^  otaai  practice  is,  to  delay  cut^g  down  the  grass  until  it  has  passed 
itt  nuBt  succulent  period — ^to  allow  it  to  lie  on  the  ground  when  cut  till 
it  iieither  bleached  by  the  rain,  scorched  by  the  smi,  or  the  new  growth 
("tbi  mown  grass  has  penetrated  through  the  prostrate  swathes— to 
pot  the  thus  weather-beaten  swathes  tt^ther  as  fast  as  possible,  into  as 
'vgB  ricks  at  can  be  made  without  the  hay  being  heated  in  them — and 
toiUow  those  ricks  to  stand  on  the  ground  till  the  grass  under  them  is 
^njti.    The  grass  thus  treated  is  then  said  to  be  good  hay '. 
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(2782.)  Now,  reasons  explanatory,  though  not  vindicatory,  of  this 
mode  of  making  bay  in  Scotland  can  be  given,  and  they  are  these : — 
There  is  a  prevailing  desire  in  farmers  to  save  as  much  rye-grass  seed 
as  will  sow  the  quantity  of  land  that  had  been  fallowed  tiie  preceding 
year,  and  which  extends  to  the  fourth,  fifth,  or  sixth  part  of  the  extent 
of  the  farm,  according  to  the  rotation  of  crops  pursued  in  it  To  ob- 
tain this  object,  it  is  necessary  to  allow  the  rye-grass  to  attain  a  certain 
degree  of  maturity  before  it  is  cut  down,  and  an  easy  test  applied  to 
ascertain  that  degree  of  maturity  is,  to  sweep  the  hat  smartly  along  the 
heads  of  the  plants,  and  see  whether  it  has  caught  any  seeds.  When 
rye-grass  has  attained  this  degree  of  maturity,  the  clover  has  passed  its 
most  succulent  state,  so  that  the  crop  altogether  is  too  old  before  it  is 
cut  down,  except  when  the  object  is  to  save  rye-grass  seed.  To  give 
time  to  the  rye-grass  seed  to  won,  the  swathes  are  allowed  to  lie  spread 
out  for  some  days  before  being  gathered  into  ricks  or  colls.  Another 
reason  is,  that  hay-making  arriving  at  the  same  time  as  singling  of  tur- 
nips, the  latter  receives  more  attention  than  the  former,  on  account  of  its 
superior  importance. 

(2783.)  These  reasons,  though  sufficient  to  explain  the  object  in  view, 
and  to  describe  the  circumstances  in  which  it  must  be  attained,  are  no 
justification  for  pursuing  so  slovenly  a  mode  of  making  hay,  because  the 
object  aimed  at  can  be  attained  by  a  different  and  better  procedure ; 
which  is  this : — If  it  is  desired  to  raise  as  much  rye-grass  seed  as  an- 
nually to  supply  the  wants  of  the  farm,  a  part  of  the  grass  intended  for 
hay  should  be  allotted  for  the  purpose.  The  quantity  of  rye-grass  seed 
usually  required  is  1  bushel  per  imperial  acre,  and  as  a  crop  of  mixed 
clover  and  rye-grass  varies  in  yield  from  25  to  40  bushels  of  rye-grass 
seed  per  acre,  the  quantity  of  ground  to  be  thus  apportioned  may  be  pre- 
viously ascertained ;  and  surely  this  is  a  much  more  rational  procedure 
than  inflicting  injury  on  the  whole  crop  of  hay  for  the  sake  of  preserving 
a  few  bushels  of  seed.  Nay,  more,  after  the  crop  of  hay  has  thus  been 
injured,  much  of  the  rye-grass  seed  is,  after  all,  allowed  to  be  shed  on 
the  ground  by  the  dilatory  mode  of  making  hay  usually  pursued.  As  to 
the  interference  of  hay-making  with  the  time  of  turnip-singling,  it  is 
obvious  that  if  the  grass  were  cut  for  hay  earlier  than  it  is — and  it  is  in 
perfection  for  cutting  before  the  rye-grass  seed  is  formed — the  interfe- 
rence would  in  a  great  measure  be  avoided.  The  hay,  in  fact,  might 
be  placed  past  all  danger  before  the  turnips  were  ready  for  singling,  as 
it  might  be  conducted  between  the  sowing  and  singling  of  the  turnips,  a 
period  generally  extending  from  a  fortnight  to  three  weeks. 

(2784.)  Hay  is  made  both  of  sown,  and  of  natural  meadow-grasses. 
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The  sown  grasses  are  employed  for  hay  in  Scotland,  and  of  these  the 
hay  consists  of  red-clover,  TrifoHum  pratenae^  and  rye-grass,  Loiium 
perenne  ;  for  although  the  white-clover,  TrifoHum  repens^  is  sown  along 
with  the  seeds  of  the  other  two,  it  scarcely  forms  a  part  of  the  first  year's 
grass,  and  constitutes  no  part  of  the  hay,  which  is  always  taken  from  the 
grass  of  the  first  year.    As  hay  is  thus  taken  from  the  first  year's  grass, 
it  matters  not  whether  the  rye-grass  made  into  hay  is  annual  or  peren- 
maL    The  annual  yields  the  heavier  crop,  but  the  perennial  the  finer 
quality  of  hay.    The  natural  grasses  constitute  the  hay  of  England  and 
Ireland.    These  two  sorts  of  hay  are  certainly  very  different  in  appear- 
ance, the  sown  grasses  shewing  the  strong  and  stiff  stems  of  the  red- 
clover  and  rye-grass,  and  especially  when  the  rye-grass  is  annual,  while 
the  hay  from  the  natural  grasses  is  soft  and  woolly  to  the  feel,  and  more 
odorous  to  the  scent,  because  the  sweet-scented  vernal-grass,  Anthoxan- 
MjfM  odoratumj  always  forms  a  component  part.     In  so  far  as  their  nu- 
tritive properties  are  concerned,  if  both  are  equally  well  made,  there 
iviU  probably  be  no  material  difference ;  but  this  fact  has  been  established 
in  Scotland,  that  the  sown  grasses  are  more  nutritive  for  young  stock, 
both  sheep  and  cattle,  than  natural  grasses,  and  for  that  reason  we  may 
hold  it  as  true,  that  their  hay  will  also  be  more  nutritious  for  young 
stock ;  and  in  like  manner,  the  hay  of  natural  grass  should  be  more 
nooridung  to  old  stock  than  from  that  which  is  sown ;  and  hence  natural 
hay  is  best  for  cows. 

(2785.)  I  have  heard  farmers  express  the  opinion  that  sown  grasses 
require  a  different  treatment  on  being  made  into  hay  than  natural 
gnoses.  If  the  object  is  to  obtain  rye-grass  seed  while  hay  is  being 
nude,  then,  of  course,  the  two  processes  should  be  different ;  but  if  the 
object  is  to  make  the  best  hay  irom  both  the  substances,  then  I  cannot 
^  why  the  processes  should  be  different.  On  the  contrary,  the  nature 
of  all  the  plants  employed  being  the  same,  the  same  treatment  should 
Produce  in  all  the  same  results  ;  and  as  the  art  of  hay-making  is  merely 
to  expel  the  water  which  the  plants  contain  without  injury  to  their 
te^e,  the  only  danger  to  be  apprehended  is  excessive  fermentation, 
wUch  is  easily  excited  in  warm  weather,  and  will  proceed  to  a  destruc- 
tive extent,  if  not  subjected  to  control.  Still  hay-making  varies  accord- 
ing to  the  means  used  for  conducting  it ;  for  if  manual  labour  alone  is 
omployed,  one  process  should  be  adopted,  but  when  mechanical  assistance 
^  received,  the  process  should  be  modified  accordingly. 

(2786.)  First,  then,  as  to  hay-making  with  manual  labour  alone.  The 
uaplements  required  for  the  purpose  are  few  and  simple.  The  grass  is 
^t  with  the  common  scythe,  fig.  452 ;  and  the  cutting  is  either  let  to 


966  THE  BOOK  OP  THE  FARM — SUMMER. 

labourers  by  the  piece,  or  the  ploughmen  of  the  farm  do  it,  should  there 
be  spare  time  irom  horse-labour  between  the  sowing  of  the  turnips  and 
the  hay-harvest.  The  grass  will  be  better  and  more  expeditiously  cut 
down  if  let  by  the  piece,  as  the  contractors  will  exert  themselves  more, 
and  work  more  hours,  than  ploughmen  who  have  charge  of  horses  can 
be  expected  to  do.  The  usual  cost  of  cutting  grass  for  hay  is  2s.  6d.  or 
3s.  per  imperial  acre.  I  once  let  a  small  patch  of  6  acres  of  clover, 
to  cut  for  hay,  to  a  stout  fellow,  who  undertook  to  do  it  for  2s.  6d. 
the  acre,  but  after  the  first  half-day's  work  he  relinquished  the  agree- 
ment as  being  too  low  for  him.  And  so  it  really  proved ;  for  on  exa- 
mination the  clover  was  found  so  luxuriant  that  it  was  kneed  down, 
that  is,  its  lower  part  was  lying  upon  the  ground,  and  its  upper  part  only 
indicated  itself  as  the  growing  crop.  He  agreed  to  take  2s.  6d.  a  day, 
and  after  toiling  hturd  for  his  money,  the  cutting  cost  me  5s.  the  acre. 
Two  or  three  men  form  a  gang  or  head  at  cutting  grass,  or  2  heads  of 
2  men  each,  when  the  extent  of  ground  is  considerable.  On  a  500  acre 
farm,  under  the  5-course  rotation,  perhaps  20  acres  of  the  100  acres  of 
new  grass  will  be  made  into  hay.  On  commencing  to  cut  a  field,  the 
direction  towards  which  the  clover  leans,  or  should  it  be  thin  and  up- 
right, the  quarter  of  the  wind,  which  always  influences  the  direction  of 
thin  grass,  should  be  attended  to ;  and  in  both  cases  the  grass  should  lean 
away  from  the  mower.  It  always  makes  the  best  work  for  the  grass  to 
be  mowed  across  the  ridges.  It  is  fair  work  for  1  man  to  mow  1  acre 
every  day ;  and  I  may  here  remark,  it  is  no  good  sign  of  the  weight  of 
the  crop  if  the  mowers  go  over  more  ground  every  day.  The  other 
implements  used  in  manual  hay-making  are  forks  and  rakes.  Forks  are 
shewn  in  fig.  279,  and  rakes  are  figured  and  described  below ;  and  of  the 
two  kinds  I  prefer  the  right-hand  figure,  as  being  the  neatest  and  lightest. 
(2787.)  Allowing  that  the  mowers  have  started  early  every  morning, 
and  there  is  nothing  to  prevent  them  doing  so  except  heavy  rain,  the  * 
grass  which  had  been  cut  down  in  the  morning  should  be  turned  over 
and  shaken  up  with  the  forks,  or,  as  it  is  termed,  tedded^  and  exposed 
to  the  sun  and  wind,  previous  to  being  put  into  small  cocks  before  the 
evening.  The  process  for  putting  it  into  cocks  after  the  tedding  is, 
for  one  field-worker  to  cast  the  swathe  with  a  fork  from  the  right  open 
furrow  to  the  crown  of  the  ridge,  going  in  such  a  direction  as  to  have 
the  ridges  upon  which  the  cocks  are  to  be  formed  on  her  left  hand, 
and  which  permits  the  working  of  both  forks  and  rakes  with  the  right 
hand.  When  the  half  ridge  is  thus  cleared  of  the  grass  with  the  fork, 
another  field-worker  follows  with  a  rake,  and  clears  the  same  half-ridge 
of  every  stem  of  grass.     A  third  worker  follows  the  rake  with  a  fork. 
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and  tosses  the  swathe  from  the  crown  to  the  left  farrow  of  the  ridge ; 
and  is,  in  like  manner,  followed  by  a  fourth  worker  with  a  rake,  who 
clears  the  same  half-ridge.     On  the  second  or  adjoining  ridge,  a  fifth 
field-worker  throws  the  accumulating  swathe  irom  the  furrow  to  the 
crown,  where  her  labour  is  much  greater  than  the  workers  who  wielded 
the  fork  on  the  first  ridge,  as  she  has  to  move  the  entire  grass  from  the 
first  ridge  along  with  what  is  found  upon  the  half  of  the  second  ridge  ; 
and  she  is  followed  by  a  sixth  worker  with  a  rake,  who  clears  the 
ground  firom  the  furrow  to  the  crown.     In  like  manner,  a  seventh  and 
eighth  worker  put  the  grass  from  the  crown  over  the  furrow  of  the 
second  ridge  upon  the  third  ridge  with  the  fork,  and  clear  the  ground 
-v^th  the  rake ;  and  in  doing  this,  the  worker  who  uses  the  fork  is  hard- 
est worked  of  all ;  but  all  the  rakers  have  the  same  degree  and  extent  of 
labour.    Thus,  8  workers  are  required  to  clear  2  ridges  of  grass,  4  wield- 
g  forks,  and  4  rakes  alternately,  and  the  space  cleared  along  the  ridges, 
this  manner,  is  just  the  breadth  of  4  swathes  of  grass,  which  is  more 
less,  according  to  the  weight  of  the  crop,  but  mowers  jisually  cut  a 
breadth  of  6  feet  at  each  stroke  of  the  scythe,  and  each  breadth  consti-< 
^ijites  a  swathe.    In  this  way  the  band  of  8  workers  proceed  clearing  2 
ridges  at  a  time,  tiU  they  reach  the  end  of  the  ridges,  the  grass  on  the 
headridge  of  which  is  cleared  off  and  mixed  with  the  other.    Then  they 
wheel  round  at  the  end  of.  the  ridges  to  take  in  other  2  ridges  beyond 
the  third  ridge,  and  proceed  in  precisely  the  same  manner,  with  this 
difierence  in  the  arrangement  of  the  workers,  that  the  forker  who  took 
^e  lead  in  coming  up  the  ridges,  and  had  the  lightest  share  of  the  work, 
iHiw  becomes  the  last  forker,  and  takes  the  heaviest  part  of  the  work, 
>ted  the  one  who  had  the  heaviest  now  takes  the  lightest  work.     To 
pi^vent  confusion,  the  same  raker  always  follows  the  same  forker,  so 
^luit  the  band  consists  of  4  pairs,  each  consisting  of  a  forker  and  raker, 
^omen  are  quite  able  to  perform  all  tins  work,  but  where  their  ntunber 
^  insojficient,  men  take  the  forks  and  women  the  rakes.   After  the  second 
^  ridges  have  been  thus  cleared,  the  third  ridge  being  in  the  middle, 
^utains  the  grass  of  5  ridges,  which  is  called  a  windrow.     When  only 
^  band  of  4  workers  can  be  spared  to  making  hay,  consisting  of  2  forkers 
^d  2  rakers,  they  must  go  up  one  ridge  and  down  the  next,  to  clear 
^be  2  ridges  on  each  side  of  the  windrow,  but  fewer  than  4  workers  makes 
^y^making  a  very  dilatory  process,  and  more  expensive  in  proportion 
to  the  number  of  hands. 

(2788.)  The  cocks  are  raised  on  this  middle  or  third  ridge,  and  those 
^  made  are  small,  and  called  grass-cocks.    They  are  put  together 
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either  by  the  fork  or  the  arms,  with  narrow  bottoms,  and  high  in  pro- 
portion to  their  breadth,  and  not  exceeding,  perhaps,  2  feet  in  height. 
There  will  not  be  room  on  the  ridge,  at  this  time,  to  put  such  small 
cocks  in  a  row,  so  they  may  be  put  up  anywhere,  as  not  to  crowd  upon 
each  other,  but  afford  room  for  the  rakes  to  clear  the  ground  around 
them  ;  as  it  is  considered  very  slovenly  work  in  a  hay-field,  to  neglect 
to  clear  ground  by  the  rake  which  had  been  freed  of  its  grass  by  the 
fork.  The  raking  at  this  time  will  not  occupy  above  1  or  2  workers, 
so  the  rest  of  the  rakers  can  be  employed  in  assisting  the  forkers  to  put 
together  the  cocks.  The  field  is  left  for  the  night  in  this  state.  In  Ire- 
land the  grass-cocks  are  dexterously  formed  with  the  hands  and  foot» 
and  are  termed  lap-cocks.  They  appear  like  bundles  of  clothes  turned 
upon  their  mouths,  and  will  defend  much  rain. 

(2789.)  Next  morning  the  grass-cocks  are  shaken  loosely  out  on  the 
ridge,  for  exposure  to  sun  and  wind ;  and  after  this  operation  is  finished, 
the  grass  which  was  cut  in  the  afternoon  of  yesterday  is  tedded.  In 
the  afternoon  the  thrown  down  grass-cocks  should  be  shaken  up,  after 
which  the  grass  which  had  been  tedded  in  the  forenoon  is  windrowed 
and  put  into  grass-cocks,  in  the  manner  just  described.  Before  the  even- 
ing, the  thrown  down  grass-cocks  are  put  into  larger  cocks,  called  hand- 
cocks,  and  which  are  best  put  together  with  forks  by  men.  Hand-cocks 
should  have  small  bottoms,  built  tapered  to  a  fine  top  about  6  feet  in 
height,  and  placed  in  a  row  along  the  crown  of  the  ridge.  The  difficult 
part  in  making  a  hand-cock  is  the  fineness  of  its  top,  which,  at  the  same 
time,  should  be  so  heavy  as  not  easily  to  be  blown  off  by  the  wind.  The 
top  is  made  in  this  manner : — Small  forkfuls  of  loose  hay  are  put  above 
one  another  on  the  ground,  and  after  as  much  is  put  together  as  can  be 
conveniently  lifted,  it  is  firmly  transfixed  by  the  fork  by  one  side  of  the 
heap,  which,  on  being  lifted  up,  is  dexterously  turned  by  the  fork  in  a  re- 
versed position  above  the  head,  when  it  is  planted  firmly  upon  the  top 
of  the  cock,  and  left  there  by  dramng  away  the  fork  from  under  it ;  a 
gentle  tap  and  dress  with  the  fork  on  the  outside  makes  it  neat  and  firm. 
The  ridge  should  be  raked  clean. 

(2790.)  The  next  morning,  the  third,  the  grass  cut  yesterday  after- 
noon is  tedded,  and  as  much  more  tedded  in  the  afternoon  of  what  was 
cut  early  in  the  morning  of  the  same  day,  as  can  be  got  together  into 
grass-cocks  before  the  evening.  This  is  an  easy  day's  work,  and  reserves 
strength  for  the  greater  labour  of  the  next  day,  to  which  all  hands  of 
field- workers  and  ploughmen  should  be  collected. 

(2791.)  Next  morning,  the  fourth,  should  it  prove  a  rainy  day,  let  the 
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wbole  field  remain  as  it  was,  though  the  mowers  may  be  able  to  continue 
at  their  work.  If  fine,  toss  over  first  the  grass-cocks  to  the  sun  and  air, 
then  tedd  the  small  quantity  of  grass  that  was  mown  after  the  tedding 
of  the  previous  afternoon,  and,  last  of  all,  throw  down  and  scatter  the 
hand-cocks,  which,  by  this  time,  will  have  subsided  considerably.  All 
this  will  occupy,  if  not  the  whole,  the  greater  part  of  the  forenoon,  but 
no  more  of  these  respective  processes  should  be  undertaken  than  there 
is  force  in  the  field  to  put  all  the  hay  in  cocks  before  the  evening  ;  and 
of  all  the  processes  the  tedding  of  the  swathes  is  the  most  dispensable. 
The  first  thing  to  be  done  is  to  put  the  hay  together  that  had  been  scat- 
tered, by  putting  2  or  3  of  the  hand-cocks  into  1  in  a  row  along  the  crown 
of  the  ridge.  The  hay  will  be  felt  to  have  become  much  lighter  in  the 
hand  ;  for  it  is  surprising  how  soon  hay  wins  after  it  has  arrived  at  this 
stage,  if  exposed  to  sun  and  air.  The  usual  practice,  however,  is  to  keep 
hay  a  long  time  in  the  hand- cock,  from  a  belief  it  is  safe ;  whereas,  it  is 
in  that  clammy  state,  which,  if  rainy  weather  prevent  it  being  stirred 
about,  will  soon  cause  it  to  mould  and  contract  a  disagreeable  smell ; 
and  the  reason  assigned  for  allowing  it  to  remain  in  the  cocks  is,  the 
want  of  time  to  work  hay  so  much  as  it  requires ;  but  the  truth  is,  a 
little  persevering  labour  bestowed  at  this  time  will  afterwards  render  less 
labour  necessary,  for  it  requires  long  exposure  to  bright  suns  and  drying 
winds,  to  dissipate  clamminess  in  hay.  Let  the  hand-cocks,  theretbre, 
be  first  exposed  and  then  put  together  at  this  period,  3  or  4  into  1,  ac- 
cording to  the  state  of  the  hay  and  the  weather,  and  the  hay  will  be 
placed  beyond  all  danger  of  fermentation  and  mouldiness.  After  this 
operation,  the  scattered  grass-cocks  should  be  put  into  hand-cocks,  how- 
ever small  the  hand-cocks  may  be  made ;  for,  to  allow  scattered  hay  to 
remain  on  the  ground  aU  night  to  receive  rain,  would  run  the  risk  of  rot- 
ting it,  and  even,  if  it  escaped  that  catastrophe,  of  rendering  it  tasteless. 
Then  what  was  tedded  should  be  windrowed  and  made  into  grass-cocks 
before  the  close  of  the  day's  labour.  All  this  will  constitute  a  heavy 
but  a  good  and  important  day's  work.  On  such  a  day  I  have  led  and 
assisted  16  field-workers,  all  women,  to  handle  upwards  of  2000  stones 
of  22  lb.  each  of  hay.  The  cocks  now  assume  the  name  of  ricks  or  colls, 
the  latter  being  derived  from  the  French,  colline,  a  small  hill.  The  colls 
should  be  gently  tapered  to  the  top,  without  a  projecting  shoulder  to 
catch  the  rain,  and  its  top  fastened  down  with  a  hay-rope,  twisted  on 
the  spot  with  the  comer  of  a  rake,  or  with  a  rope-twister  or  thraw- 
crook,  taken  on  purpose  to  the  field,  and  put  across  the  top  of  the  coll 
in  the  direction  of  the  strongest  wind  to  which  the  locality  is  subject. 
It  b  unnecessary  to  give  directions  for  every  day  until  the  whole  field 
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of  hay  is  rendered  safe  in  colls,  as  they  would  only  be  repetitions  of 
what  has  been  said  already. 

(2792.)  Let  us  next  consider  the  making  of  hay  with  the  aid  of  horse- 
labour  and  suitable  implements^  the  employment  of  which  makes  a  con- 
siderable difference  in  the  process.  The  tedding-machine,  represented 
in  Plate  XXXI.,  fig.  462,  is  used  to  ted  hay,  and  which  it  best  does  by 
passing  across  the  swathes,  taking  up  and  teasing  and  scattering  them 
on  the  ground  in  the  most  regular  manner.  It  is  alleged  that  this  machine 
is  only  suited  to  ted  natural  grass,  but  why  so  is  not  obvious,  for  its 
structure  is  capable  of  laying  hold  of  any  kind  of  grass.  It  would  indeed 
shake  ryegrass  too  much  that  is  intended  for  seed ;  but  I  have  already 
said  it  is  impossible  to  obtain  good  hay  and  good  seed  from  the  same 
crop.  If  the  object  be  merely  to  ted  grass,  this  machine  will  doubtless 
ted  sown  grasses  as  well  as  natural,  when  they  are  cut  at  the  proper  age. 
After  the  grass  has  thus  been  tedded,  it  is  allowed  to  dry  in  the  sun 
and  wind  all  the  forenoon.  In  the  afternoon  the  hay-rake,  whether  the 
common  horse-rake,  or  American  hay-rake,  both  of  which  are  represented 
and  described  below  by  Mr  Slight,  is  employed  to  rake  the  tedded  grass 
into  a  windrow  across  the  4  ridges  which  intervene  between  every  fifth 
ridge  which  contains  a  row  of  cocks.  Where  the  crop  of  grass  is  very 
thin,  the  horse-rake  might  carry  the  grass  into  a  windrow  over  more 
than  4  ridges  upon  the  fifth  ridge  ;  but  with  an  ordinary  crop  it  could 
not  perhaps  accomplish  this,  and  much  less  with  a  heavy  crop.  After 
the  grass,  therefore,  has  been  windrowed  across  the  4  ridges,  manual 
labour  is  employed  to  put  it  into  grass- cocks,  as  in  the  case  with  manual 
labour.  It  will  be  observed  that  few  people,  and  especially  women,  are 
required  to  conduct  hay-making  in  this  way,  the  heavy  part  of  the  duty 
consisting  of  making  the  cocks  as  often  as  requisite,  which  is  best  done 
by  men. 

(2793.)  With  regard  to  the  stacking  of  hay,  if  the  entire  produce  of 
the  field  is  to  be  stacked  at  one  time,  as  is  usually  done  in  Scotland,  the 
colls  should  be  put  into  a  state  to  stand  the  weather  for  a  considerable 
time  ;  2  or  3  being  put  into  1,  and  the  large  ricks  thus  formed  are  named 
tramped  pikes,  because  they  are  built  and  tramped,  a  man  building,  and 
his  assistant,  a  field-worker,  carrying  the  hay  from  the  fork  of  the  carter 
and  tramping  the  rick  at  the  same  time.  Tramped  pikes  contain  from 
100  to  150  stones  of  hay  each,  and  are  commonly  placed  in  a  row  at  the 
end  of  the  field  most  convenient  for  conveying  it  in  carts  to  the  stack 
in  the  stack-yard,  if  the  hay  is  retained  for  the  use  of  the  farm,  or,  if  dis- 
posed of,  to  a  purchaser  who  stacks  it  for  himself.  The  reason  that 
hay  should  be  piked  if  stacked  all  in  one  day  is,  that  unless  hay  is  in  a 
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state  to  keep,  that  is,  not  to  ferment  in  the  stack,  so  much  cannot  be  put 
together  without  risk  of  heating.    But  when  hay  is  stacked  under  cover, 
whether  of  temporary  or  permanent  construction,  it  might  be  daily 
stacked  from  the  hand-cocks,  and  the  slowness  of  the  stacking  would 
greatly  tend  to  render  the  entire  hay  of  the  stack  uniform,  and  it  would 
also  be  uniformly  good,  as  it  would  be  saved  without  long  exposure  to 
the  weather,  in  passing  through  hands  at  this  period  of  its  condition, 
when  it  would  be  much  more  benefited  by  exposure  than  confined  in  a 
large  rick.     These  circumstances  indicate  the  best  period  for  ensuring 
the  good  quality  of  hay ;  and  if  this  condition  can  be  secured  by  sheds 
which  would  place  it  in  safety  beyond  the  reach  of  weather,  it  should 
be  worth  every  farmer's  while  to  procure  them.     So  slow  a  mode  of 
stacking,  and  the  use  of  hay  implements,  would  enable  the  ploughmen 
to  carry  in  the  hay-harvest  while  the  field-workers  would  be  employed 
at  singling  and  hoeing  turnips,  thus  securing  the  seasonable  treatment 
of  both  crops,  instead  of  having  the  importance  of  the  one  pitted  against 
that  of  the  other.     The  farmers  in  the  south  of  England  employ  riek- 
elothSy  which  afford  but  temporary  shelter,  but  they  are  quite  sufficient  to 
secure  the  safety  of  the  hay.    Such  a  rick-cloth  is  figured  and  described 
below.    As  long  as  the  stack  is  building,  perhaps  by  a  single  cart-load 
a  day,  till  the  stack  is  thatched  and  placed  beyond  all  danger,  the  rick- 
cloth  is  used,  and  the  hay  is  secured  from  the  bleaching  effects  of  rain, 
as  well  as  from  the  scorching  effects  of  heat,  which  latter  encrusts  hay 
with  a  dry  skin  without  winning  its  heart,  and  which  state  is  more  de- 
ceptive in  its  results  as  to  fermentation  than  even  dampness  from  rain. 
I  have  never  known  such  an  expedient  as  this  employed  in  Scotland, 
though  I  have  seen  rick-cloths  thrown  over  a  hay-stack  when  it  was 
building,  and  when  the  stack  was  so  large  as  to  occupy  more  than  one 
day  in  building ;  but  this  is  a  different  use  from  what  is  represented 
below.    One  instance  only  am  I  aware  of  a  hay-stack  having  been  built 
on  the  English  principle  in  Scotland,  and  that  was  by  Mr  John  Little, 
Carlesgill,  near  Langholm,  in  Diunfriesshire,  who,  instead  of  employ- 
ing the  temporary  rick-cloth,  erected  a  permanent  wooden  shed,  which 
has  the  additional  advantage  of  saving  the  thatching  of  the  hay-stack. 
Mr  Little  has  made  public  the  particulars  of  the  expenses  of  such  a 
shed,  which  I  give  for  the  guidance  of  those  who  may  be  disposed  to 
follow  his  example : — 

The  sbed  is  45  feet  long,  16  feet  wide,  and  12  feet  higb,  or  contains,  inside- mea- 
lure,  7800  cubic  feet,  or  about  290  cubic  yards,  wbich  at  7  imperial  stones  per  yard 
of  bay,  is  capable  of  containing  ratber  more  tban  2000  stones.  It  consists  of  tbese 
materials  and  tbeir  cost : — 
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14  posts  5  feet  each,  =  70  feet,  at  Is.  3d.  per  foot,  of  larch  trees  9  inches 

in  diameter, L.4    7  6 

dO  feet  of  wall-plate,  9  inches  wide^  and  2^  inches  thick,  ^  67^  cuhic 

feet,  at  Sid.  per  foot, 0  18  d| 

363^  feet  of  2^  inch  planking  for  roof  at  d^d.  per  foot^        .        .  4  18  5} 

1312  feet  of  j  inch  boarding  for  covering  the  planking,  at  lid.  per  foot^  8    4  0 

Kails, 100 

Carpenters'  labour  for  putting  up  the  shed, 2  10  0 

Levelling,  sinking,  and  charring  posts, 0  16  8 

28  gallons  coal-tar.  at  4d.  per  gallon^ 0    9  4 

Putting  ditto  in  roof  2  days,  at  2s.  per  day, 0    4  0 

This  is  exclusive  of  carriage  from  the  wood  to  the  saw-mill,  and 

thence  to  the  steading.  

L.23    8    3 

If  covered  with  "  double  slate,"  instead  of  boards,  the  cost  would  be,  1m25  10  lOJ- 
If  with  '*  second"  Lancashire  slate,  the  cost  would  be,      .        .        .        31  15  10 

Exclusive  of  sinking  the  posts,  the  valile  of  the  coal-tar,  and  the  cost  of 
putting  it  on. 

CJost  of  thatching  a  9  &thom  rick  with  sprits  and  coarse  grass  is : — 

Mowing  thatch— drawing  it  in  bundles-— carting — and  laying  it  on,  .  L.O  4  11 

Ropes  making  and  putting  on^ 0  1  10 

Material  for  thatch  and  ropes^ 0  5    0 

L.0  11    9* 


The  building  of  the  rick  is  the  same  in  every  ease,  and  the  last  item  of 
cost  of  materials  should,  I  think,  be  left  out,  as  the  manure  afforded  by 
it  will  repay  its  cost.  To  save  warping,  the  boarding  is  fastened  with  T 
headed  nails  driven  in  the  joinings,  the  cross-head  of  the  nails  overlap- 
ping the  boards  ^  inch,  and  allowing  their  expansion  and  contraction. 
Parallel  to  the  joinings,  and  ^  inch  from  it,  a  groove  of  i  inch  deep  is 
cut  along  the  upper  surface  of  each  plank  to  form  a  channel  for  rain. 

(2794.)  A  large  oblong  hay-stack  should  be  buiU  in  this  way : — In  the 
Arst  place,  a  dry  stance  should  be  chosen,  for  a  damp  one  will  cause  the 
destruction  of  several  stones  of  hay  at  the  bottom  of  the  stack.  The 
stance  should  be  raised  1  foot  above  the  ground  with  large  stones  inscrib- 
ing the  circumference,  and  the  interior  filled  up  with  stone  shivers  or 
gravel  beat  firmly  down.  Upon  this  space  the  stack  should  be  built  by  2 
men,  who  are  supplied  with  armfuls  of  hay  by  a  number  of  field-workers, 
whose  duty  is  not  merely  to  carry  the  hay  but  to  tramp  it  under  foot  in 
a  regular  manner  from  one  end  of  the  stack  to  the  other.  The  2  men, 
each  occupying  a  side  of  the  stack,  shake  and  build  up  what  is  called  a 

*  See  Prixe  Kssmys  of  the  Ui^^hland  and  A.gricultaral  Society,  vol.  xiv.  p.  75S-60. 
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dace  of  the  hay  before  them  as  high  as  their  breast,  from  one  end  of  the 
stack  to  the  other ;  and  after  half  its  length  is  built  up  in  this  manner, 
the  women  go  upon  it  and  trample  it,  and  if  they  hold  by  one  another*s 
hand  in  a  row,  their  walking  will  prove  the  more  effective.  The  breadth 
of  the  stack  is  a  little  increased  to  the  eaves.  The  hay  is  forked  from  the 
ground  by  2  or  3  men,  and  when  the  stack  has  attained  an  inconvenient 
height  for  this  purpose,  there  are  2  or  3  modes  by  which  hay  may  be 
carried  to  greater  height ;  one  is  by  placing  short  ladders  against  the 
stack,  and  a  man  on  each,  some  way  above  the  ground,  with  his  back  to 
the  ladder,  where  he  receives  the  forkfuls  of  hay  from  the  forker  on  the 
ground,  and  raises  the  load  above  his  head  upon  the  stack.  Another 
mode  is  for  men  to  carry  back-loads  of  hay  up  long  ladders,  and  empty 
them  on  the  stack.  A  third  is  to  erect  a  scaffolding  of  planks  upon  a 
couple  of  tresses  of  6  feet  in  height,  and  to  fork  the  hay  off  the  scaffold- 
ing to  the  stack  as  it  is  forked  upon  it  from  the  ground.  Of  the  3  modes, 
the  last  of  the  scaffold  affords  the  most  secure  footing  to  the  men  at  an 
elevation  from  the  ground,  and  in  the  end  is  the  most  expeditious ;  and 
in  all  the  modes  4  men  will  be  amply  employed  in  forking  up  the  hay 
to  keep  2  builders  in  work.  The  hay  is  forked  off  the  ground  instead  of 
the  cart,  as  the  latter  mode  would  hinder  the  horses  too  long  to  make 
them  stand  till  the  cart  is  cleared  of  its  hay  by  forking.  The  hay  is, 
therefore,  thrown  down  upon  the  ground  from  the  cart,  and  if  the  cart  is 
constructed  to  tilt  up,  the  deposition  of  hay  is  easily  effected ;  and  even 
from  a  whole-bodied  cart  hay  is  easily  thrown  off  by  the  forkers  sticking 
their  forks  under  the  load  along  one  side  of  the  cart,  and  pushing  up- 
wards and  from  them  to  the  other  side,  one  person  holding  by  the  wheel 
nearest  the  men  to  prevent  the  cart  upsetting.  The  position  in  which 
the  load  is  thrown  upon  the  ground  requires  to  be  considerately  chosen. 
The  load  should  be  thrown  away  /ram  the  spot  upon  which  the  men 
stand  to  fork,  when  the  hay  will  easily  come  away  with  the  fork,  because 
each  stratum  of  hay,  as  it  was  forked  on  the  cart,  then  lies  towards  the 
men ;  whereas,  when  the  load  is  thrown  towards  the  forkers,  the  inclina- 
tion of  the  hay  abuts  against  them,  and  every  forkful  must  then  be  pulled 
away  by  main  force.  A  height  of  12  feet  is  enough  for  the  body  of  the 
stack,  and  a  breadth  of  15  feet  is  convenient  for  a  hay-stack,  and  with 
these  fixed  dimensions,  the  length  may  be  made  more  or  less,  according 
to  the  quantity  of  hay  to  be  stacked.  With  these  dimensions,  a  new  buili 
stack  of  40  feet  in  length  will  contain  about  2000  imperial  stones.  Af- 
ter the  body  of  the  stack  has  attained  12  feet  in  height,  the  heading  is 
commenced  by  gradually  taking  in  the  breadth  on  each  side  to  the  ridg- 
ing, which  is  elevated  half  the  breadth  of  the  stack  above  the  eaves,  and 
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the  ends  are  built  perpendicular.  One  man  and  one  woman  will  only  find 
room  at  the  finishing  of  the  top  of  the  stack.  A  few  straw  ropes  are 
thrown  over  the  stack  to  prevent  the  wind  blowing  off  its  new  made  top. 
The  stack  is  left  for  several  davs  to  subside,  and  unless  it  has  been  slow- 
ly  built  and  firmly  trampled,  it  may  subside  in  the  body  to  the  extent 
of  2  feet.  Very  probably  heat  may  be  indicated  in  some  part  of  the  stack 
a  few  days  after  it  is  built,  by  a  leaning  towards  that  part,  because  heat- 
ing causes  consolidation  of  the  hay.  A  prop  of  wood  placed  against  the 
place  will  preveut  the  stack  subsiding  much  farther,  and  the  handle  of 
a  rake  pushed  in  here  and  there  into  the  stack,  will  indicate  whether 
the  heating  is  proceeding  upwards  or  to  a  dangerous  extent.  A  gentle 
heating  will  do  no  harm,  but  rather  good,  by  rendering  the  quality  of 
the  hay  uniform,  and  horses  do  not  dislike  its  effect.  Salt  has  been  re- 
commended to  be  used  in  hay,  and  when  hay  is  in  a  damp  state  in  con- 
sequence of  the  weather»  it  is  an  excellent  remedial  measure  against 
mouldiness,  and  it  may  be  sown  by  hand  upcm  every  dace  of  hay  laid 
down  by  the  2  builders.  The  proper  quantity  of  salt  to  be  used,  aecordi&g 
to  the  state  of  the  hay,  has  never  been  correctly  ascertained,  and  must, 
therefore,  be  left  to  your  own  judgment  according  to  circumstances. 
Salted  hay  is  very  much  relished  by  all  kinds  of  stock,  and  especially  by 
cattle. 

(2795.)  When  the  hay  has  fairly  subsided,  and  the  beat,  if  any,  is  no 
longer  felt,  the  stack  should  be  thatched;  and  as  a  preparatory  operation, 
the  sides  and  ends  are  neatly  pulled  straight  from  angle  to  angle  of  the 
stack,  with  a  small  increase  of  breadth  to  the  eaves.  This  operation 
simply  consists  of  pulling  out  the  straggling  ends  of  the  hay,  which  give 
a  rough  appearance  to  the  sides  and  ends,  in  order  to  render  them 
smooth  ;  and  its  use  is  to  save  the  hay  pulled  out  which  would  otherwise 
be  bleached  useless  by  exposure  to  rain,  and  to  prevent  rain  hanging  upon 
them  about  the  stack.  The  heading  or  thatching  consists  of  straw  drawn 
straight  in  bundles,  held  on  by  means  of  straw-ropes.  When  a  hay-stack 
is  to  be  thatched,  the  drawn  bundles  of  straw,  and  the  straw-ropes,  should, 
of  course,  be  prepared  in  time  ;  and  yet  it  is  a  matter  not  of  unfrequent 
occurrence  for  farmers  to  allow  the  hay-stack  to  stand  imthatched  until 
the  corn  harvest,  for  want  of  straw,  or  even  to  allow  the  hay  to  be  left 
in  ricks  on  the  field  till  just  on  the  eve  of  harvest.  Straw,  in  some  in- 
stances, may  indeed  be  scarce,  but  in  that  case  rushes  and  other  tall  grown 
wild  plants  form  an  excellent  substitute,  both  for  thatch  and  ropes.  Ferns 
and  heath  are  good  materials  for  thatch.  The  thatching  should  be  car- 
ried on  both  sides  of  the  stack  simultaneously  by  2  men,  and  begun  at 
the  same  end.     The  men  being  mounted  on  the  head  of  the  stack,  the 
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bandies  of  straw  are  handed  up  to  them  on  a  fork  one  by  one  as  they 
are  needed,  and  each  bundle  is  retained  in  its  place  on  the  roof,  beside 
the  thatcher,  by  leaning  against  a  graip  stuck  into  the  hay.  The  straw 
is  first  placed  over  the  eaves,  handful  after  handful  from  the  eave  to  the 
top  of  the  stack,  each  length  of  the  straw  being  overlapped  by  the  one 
immediately  above  it.  When  the  thatcher  feels  a  hollow  or  soffc  part  with 
his  feet  in  the  head  of  the  stack,  he  makes  up  the  part  by  some  of  the  hay 
that  was  pulled  out  of  the  stack,  to  save  the  wasting  dt  thatch  straw  in 
filling  up  such  hollows.  The  straw  is  thus  laid  from  the  eaves  to  the 
ridge  of  the  stack  to  a  breadth  as  far  as  the  thatcher  can  reach  at  a  time 
with  his  arms.  When  the  men  on  both  sides  meet  at  the  ridge,  straw  is 
laid  along  the  stack  upon  the  ridge,  to  cover  the  terminal  ends  of  the 
thatch  on  the  sloping  roof,  and  to  support  the  ropes  which  keep  down  the 
thatch.  When  this  breadth,  of  perhaps  3  feet,  or  a  little  more,  of  the 
thatch  is  laid  down,  its  surface  is  switched  down  smooth  by  the  thatcher 
with  a  supple  willow  rod,  and  then  a  rope  is  thrown  across  the  stack  at  its 
very  end,  and  another  parallel  to  it  at  18  inches  apart,  and  made  feist  at 
both  ends,  in  the  mean  time,  to  the  sides  of  the  stack.  Other  ropes,  at  right 
angles  to  the  first,  are  fastened  18  inches  apart  to  the'  hay  at  the  end  of 
the  stack,  and  supposing  the  side  of  the  roof  to  be  11  feet  along  the  slope, 
6  ropes  running  horizontally  will  be  required  to  cover  the  depth  of  the 
slope,  leaving  a  space  of  9  inches  from  the  ridge  for  the  place  of  the  up- 
permost rope,  and  the  rope  at  each  eave  is  put  on  afterwards.  Each  of 
these  horizontal  ropes  are  twisted  once  round  every  perpendicular  rope 
they  meet,  so  that  the  roping  when  completed  has  the  appearance  of  a 
net  with  square  meshes.  As  every  subsequent  breadth  of  thatch  is  put 
on,  the  roping  is  finished  upon  it,  the  advantage  of  which  is,  that  the 
thatching  is  finished  as  it  proceeds,  and  placed  beyond  danger  from  wind 
or  rain,  or  disturbance  from  after  work.  If  the  stack  stands  N.  and  S., 
the  £.  side  should  have  a  thicker  thatching  than  the  W.,  as  being  most 
liable  to  damp,  and  the  thatching  of  both  sides  should  be  thicker  towards 
that  end  of  the  stack  which  is  farthest  from  the  steading,  as  it  will  stand 
longest,  and  the  process  of  thatching  should  terminate  at  the  end  which 
will  be  first  broken  upon,  that  is,  nearest  the  steading,  because  the  thatch 
will  come  away  more  freely  when  removed  in  the  opposite  direction  from 
which  it  was  put  on.  The  horizontal  ropes  at  their  termination  are  fast- 
ened into  the  hay  at  the  end  of  the  stack.  The  eave  is  finished  by  lay- 
ing a  stout  rope  horizontally  along  the  line  where  the  roof  was  begun  to 
be  taken  in,  and  twisting  it  round  each  perpendicular  rope  as  it  occurs ; 
when  each  perpendicular  rope  is  broke  off  at  a  proper  length  and  fastened 
firmly  to  the  hay  immediately  under  the  eave,  and  after  the  eave- ropes 
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have  thus  been  fastened  down,  the  projecting  ends  of  the  thatch  over 
the  eave  are  cut  straight  along  the  stack,  and  give  to  the  heading  a 
pretty  finish.  Another  mode  of  roping  the  thatch  is  to  place  the  ropes 
in  a  diagonal  direction  across  the  stack,  and  when  one  set  of  ropes  cross 
the  other  diagonally,  the  effect  is  lozenge-shaped,  which  looks  well ;  but 
roping  in  this  fashion  requires  the  thatcher  to  place  all  the  straw  upon 
the  roof  before  he  guides  the  ropes  over  the  ridge  of  the  stack,  to  do 
which  he  must  stand  upon  the  ridge  and  step  backwards  upon  it — a  plan 
which  allows  the  wind  to  have  liberty  to  blow  off  the  thatch  before  it 
is  roped  at  all,  and  also  obliges  him  to  trample  down  the  ridge  straw 
to  a  certain  degree. 

(2796.)  On  the  other  hand,  when  the  stack  is  built  under  cover  of  a 
rick'cloth  or  shedy  the  hay  may  be  led  in  by  a  cart-load  at  a  time,  em- 
ploying only  S^hands,  for  the  builder  forks  the  hand-cocks  in  the  field 
to  the  cart,  and  the  carter  forks  the  hay  to  the  builder  off  the  cart,  as 
shewn  in  the  cut  below,  while  the  same  field-worker  who  rakes  the  bot- 
toms of  the  hand-cocks  in  the  field  carries  the  hay  to  the  builder  on  the 
stack,  each  forkful  of  hay,  in  this  case,  being  thinly  scattered  over  the 
stack,  is  easily  trampled  down,  and  has  time  to  subside  before  another 
load  is  put  over  it  on  the  following  day.  Where  the  rick-cloth  is  used 
the  stack  should  be  thatched  on  its  removal ;  but  where  a  shed  is  erected, 
no  thatching  is  required. 

(2797.)  Hay  is  sometimes  built  in  round  stacks^  which  are  kept  of  a 
cylindrical  form  for  7  or  8  feet  from  the  ground,  and  then  terminated 
in  a  tapering  conical  top,  and  thatched.  Such  stacks  contain  from  300 
to  500  stones  of  hay.  This  form  of  stack  is  convenient  enough  when  a 
whole  one  can  be  brought  at  once  into  the  hay-house,  but  should  the 
stack  be  of  such  a  size  as  to  be  necessary  to  bisect  it  perpendicularly, 
the  remaining  half  is  apt  to  be  blown  over  ;  or  should  its  upper  half  be 
brought  into  the  hay-house,  the  under  part  must  be  protected  by  a  quan- 
tity of  straw  kept  down  by  some  weighty  articles,  and  in  such  a  case  it 
is  seldom  that  these  are  put  on  with  sufficient  care  to  keep  out  rain  and 
resist  wind.  Upon  the  whole,  the  oblong  form  of  stack  admits  of  being 
most  conveniently  cut  for  use,  and  left  at  all  times  in  safety  ;  because  a 
section  of  any  breadth  can  be  cut  from  top  to  bottom  to  fill  the  hay-house. 

(2798.)  The  rule  for  ascertaining  the  number  of  stones  of  hay  in  oblong  stacks 
is  simple  enough,  but  not  so  for  conical  stacks.  To  find  the  weight  of  hay  in  an 
oblong  stack  : — To  the  height  from  the  ground  to  the  eaves  add  one- half  of  the 
height  of  the  top  above  the  eaves  for  the  mean  height,  then  multiply  the  mean 
height  by  the  breadth,  and  then  multiply  the  product  of  both  by  the  length. 
Divide  the  gross  product  by  27,  and  the  dividend  will  give  the  number  of  cubic 
yards  in  the  stack,  and  that  number  of  yards  multiplied  by  the  number  of  stones 
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of  kaj  in  a  cubic  yard,  will  give  the  weight  of  the  stacks  in  stones  imperial. 
It  is  not  easy  to  state  the  exact  number  of  stones  of  hay  in  a  cubic  yard,  as  that 
must  vary  according  to  the  compressed  state  of  the  hay,  the  weight  actually 
varying  from  5  stones  to  9  stones  per  cubic  yard,  according  to  the  age  and  size 
of  die  stack,  and  the  part  of  the  stack  from  which  the  hay  is  taken;  but  perhaps 
6  stones  may  be  near  enough  the  mark  of  the  weight  in  a  new  stack,  7  stones  in 
one  that  has  stood  for  some  months,  and  8  stones  in  one  that  has  stood  over  years. 
The  contents  of  a  round  stack  with  a  conical  top  may  be  ascertained  in  this 
way  : — Take  the  height  of  the  round  part  from  the  ground  to  the  eaves,  and 
add  to  it  one-third  of  the  perpendicular  height  of  the  conical  top  above  the  eaves 
for  the  mean  height  of  the  stack.  Take  then  the  mean  girth,  which,  if  the 
stack  is  wider  at  the  eaves  than  at  the  ground,  is  ascertained  by  taking  the  girth 
at  the  eaves,  and  also  at  the  ground,  and  dividing  their  sum  by  2.  Square  the 
mean  girth,  and  multiply  the  product  by  the  decimal  .0795,  which  will  give  the 
area  of  the  base  of  the  stack.  Then  multiply  the  area  by  the  mean  height,  which 
will  give  the  contents  of  the  stack  in  cubic  feet,  divide  the  contents  by  27,  which 
will  reduce  them  to  cubic  yards,  and  then  multiply  the  yards  by  the  supposed 
number  of  stones  of  hay  in  the  yard,  and  the  capacity  of  die  stack  will  be  found 
in  stones.  To  know  the  contents  of  a  conical  stack  or  coll,  take  the  girth  at  the 
ground  in  feet,  find  the  area  of  the  ciix;le  in  the  ordinary  way,  and  multiply 
the  area  by  one-third  of  the  height.  The  contents  thus  found  in  feet  reduce 
to  yards,  and  then  multiply  by  the  number  of  stones  in  a  cubic  yard.  But  the 
simplest  plan  in  all  such  cases  is  to  use  any  of  the  tables  which  are  published 
for  the  purpose  of  saving  tedious  calculations,  such  as  those  of  Anslie  or  Strachan, 
the  latter  of  which,  however,  are  not  extended  far  enough  to  comprehend  stacks 
of  the  largest  dimensions. 

(2799.)  A  crop  of  hay  varies  from  150  to  300  stones  per  acre,  according  to 
the  season  and  the  nature  of  the  soil.  On  light  gravelly  soils  the  crop  is  never 
heavy,  but  its  quality  is  generally  fine,  and  on  good  clay  it  is  usually  heavy, 
and  the  plants  large  and  strong,  the  clover  predominating.  For  quantity  and 
quality  combined,  a  deep  mellow  clay  loam  may  be  regarded  as  the  best  texture 
of  soil.  On  thin  clay,  and  on  thin  light  soil  resting  on  retentive  clay,  the  clover 
is  frequently  thrown  out  by  frost  in  spring,  and  the  hay  then  consists  chiefly  of 
rye-grass,  and  on  the  same  soil  the  same  efibct  is  produced  by  severe  drought  in 
May.  Good  hay  should  consist  of  equal  quantities  of  clover  and  rye-grass,  feel 
pleasant  to  the  hand,  and  smell  fragrantly,  and,  when  well  prepared,  possess  a 
light  brownish  green  colour ;  but  as  it  is  commonly  prepared,  the  colour  is  usually 
light  brownish-yellow.  Hay  of  natural  gi*ass,  when  well  prepared,  is  darkish 
green  in  colour,  feels  soft,  is  generally  of  fine  quality,  and  highly  fragrant.  Grass 
osually  loses  two-thirds  of  its  weight  on  being  made  into  hay. 

(2800.)  Of  3060  grains  of  white  clover,  as  much  as  2430  grains  were 
water,  100  grains  nutritive  matter,  and  the  remaining  470  grains  were  insoluble 
matter.  The  nutritive  matter  in  the  100  grains  consisted  of  77  of  starch,  2 
of  sugar,  7  of  gluten,  and  14  of  bitter  extract  and  saline  matter.*  "  When 
green  grass  or  clover,  approaching  to  maturity,**  says  Professor  Johnston,  "  b 
first  cut  down,  it  contains  a  considerable  proportion  of  starch,  sugar,  and  gum 
still  unchanged  into  woody  fibre,  as  it  would  mostly  be  were  the  plant  allowed 
to  become  fully  ripe.**     Here  you  see  the  propriety  of  cutting  down  grass  for 

•  Sinclair*!  Hortus  Qrunineus  Wobumenug,  p.  241. 
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hay  before  snj  of  its  seed  approaches  to  maturity,  because  latterly  it  contains 
woody  fibre  instead  of  the  nutritive  ingredients  just  mentioned.  But  even  when 
succulent  grass  is  *'  left  to  dry  in  the  open  air,  the  circulation  proceeds  to  a 
certain  extent,  and,  under  the  influence  of  light,  woody  fibre  continues  to  be 
formed  in  the  upper  part  of  each  stem,  until  it  becomes  completely  dry/'  And 
"  it  may  even  be  a  matter  of  doubt  whether  the  process  of  change  does  not  often 
proceed  after  the  hay  has  been  carried  off  the  field  and  stacked/'*  All  which 
considerations  tend  more  and  more  to  prove  that  the  longer  grass  is  allowed  to 
stand  after  the  plant  has  attained  its  full  stature,  the  less  digestible  or  nutritious 
the  hay  will  become ;  and  more  than  this,  the  longer  the  process  of  making  the 
grass  into  hay  is  delayed,  the  more  woody,  and,  of  course,  the  less  nutritious  the 
hay  will  be.  Every  quick  process  of  converting  grass  into  hay  is,  therefore, 
better  than  any  slow  one.  There  is  a  very  quick  mode  practised  in  Saxony, 
which  is  this  : — ^The  grass  that  has  been  cut  down  during  the  day  is  put  into 
large  cocks  late  in  the  afternoon.  A  very  strong  fermentation  soon  ensues, 
which  continues  all  night  until  the  morning,  when  the  work-people  return  to  the 
field,  by  which  time  the  cocks  have  contracted  much  in  bulk,  and  the  steam  rises 
briskly  from  them.  Jhey  are  then  thrown  down  and  scattered  on  the  ground, 
and  their  contents  allowed  to  remain  all  day  exposed  to  the  sun  and  air,  and  by 
the  afternoon  the  hay  is  so  dry  and  won  as  to  be  fit  to  be  stacked,  and  accord- 
ingly it  is  gathered  from  the  ground  and  carried  to  the  stack.  The  new-mown 
grass  of  the  day  is  put  into  large  cocks  in  the  evening,  to  be  treated  the  next 
day  in  the  same  manner.  This  mode  of  hay-making  might  be  followed  in  this 
country,  provided  we  could  trust  our  climate;  but  should  the  next  morning  prove 
a  rainy  or  even  a  damp  one,  the  contents  of  the  cocks  would  inevitably  be  rotted. 
The  modes  of  hay-making,  both  manually  and  mechanically,  which  I  have  de- 
scribed above,  are  both  expeditious ;  as  are  also  the  modes  described  by  Mr 
Little,  Carlcsgill,  and  Mr  Miller  of  Forest,  both  in  Dumfriesshire.f 

(2801.)  But  as  grass  is  known  to  be  more  nourishing  than  hay,  acre  for  acre, 
it  would  be  desirable  could  grass  be  prepared  to  retain  its  properties  to  a  season 
when  it  cannot  be  obtained  from  the  field.  A  trial  of  preserving  grass  has 
been  lately  made  in  Germany,  in  East  Prussia,  and  it  is  this : — Pits  are  dug  in 
the  earth  10  or  12  feet  square,  and  as  many  deep.  They  are  puddled  with  clay, 
and  lined  with  wood  or  brick.  Into  these  pits  4  or  5  cwt.  of  grass,  as  it  is  cut, 
are  put  in  a  layer  at  a  time,  sprinkled  with  salt,  at  the  rate  of  1  lb.  to  1  cwt.,  and 
if  the  grass  is  dry,  that  is,  free  of  rain  or  dew,  2  or  3  quarts  of  water  are  sprinkled 
over  the  layer.  Each  layer  is  trodden  down  by  6  or  6  men,  and  'rammed  firm, 
especially  round  the  edges,  with  wooden  rammers,  the  object  of  which  is  the 
exclusion  of  air.  A  little  straw  is  then  scattered  over  the  layer,  to  mark  its  di- 
mensions afterwards.  Layer  is  placed  above  layer  until  the  pit  is  filled  to  the 
top,  when  the  topmost  layer  is  well  salted,  and  tlie  pit  covered  with  boards  or 
a  well-fitted  lid,  upon  which  is  put  a  covering  of  earth  of  1^  foot  in  thickness. 
Such  a  pit  will  contain  5  layers  of  grass,  and  should  be  filled  in  2  days.  The 
grass  soon  ferments,  and  in  about  6  days  subsides  to  half  its  original  bulk.  The 
lid  is  examined  every  day,  and  every  crack  in  the  earth  filled  up,  to  exclude  the 
air,  which,  if  allowed  to  enter,  would  promote  the  putrefactive  fermentation  in 
the  grass.  When  the  first  fermentation  has  ceased,  the  lid  is  taken  off",  and  fresh 
grass  put  in,  trodden  down,  and  salted  as  before.    The  pit  will  now  contain  about 

•  Transactions  of  the  Highland  and  Agricultural  Society  for  October  1843,  p.  59. 
I  See  Prixo  lissays  of  the  Highland  and  Agricultural  Society,  vol.  xiv.  p.  750  and  7&>. 
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10  tons  of  grass,  equal  to  2  or  3  tons  of  hay.  The  pits  should  remain  shut  for 
6  weeks  before  being  used,  and  then  are  used  in  succession.  The  grass  thus 
treated  has  the  appearance  of  having  been  boiled,  and  its  sharp  acid  taste  is 
▼erj  agreeable  to  cattle;  and  20  lb.  a-day  with  chopped  straw  will  keep  a  cow 
in  good  condition  all  winter,  and  28  lb.  will  cause  a  cow  to  give  a  rich  and  well- 
tasted  milk.* 

(2802.)  As  hay  is  usually  made  in  a  thriftless  manner,  and  as  grass  is  more 
nourishing  to  stock  than  hay,  and  as  good  food  can  be  cooked  for  horses  in 
winter  without  hay,  I  hare  often  thought  it  a  loss  to  farmers  to  make  hay  at 
all.  The  grass  would  pay  better  on  being  grazed,  and  the  land  would  be  retained 
in  better  heart.  In  the  vicinity  of  large  towns,  it  may  be  expedient  to  make 
hay,  and  yet  when  the  crop  proves  heavy  the  price  is  low — ^the  average  may  be 
stated  from  the  tramp-rick  at  8d.  per  stone  of  22  lb.  I  have  seen  the  price  as 
low  as  4d.  and  as  high  as  Is.  4d.  per  stone ;  but  when  the  price  is  high,  the 
crop  is  deficient,  and  the  quality  of  the  hay  bad.  Taking  the  heaviest  crop  of 
300  stones  at  8d.,  it  will  yield  L.IO  an  acre,  but  220  stones  is  nearer  the 
mark;  and  yet  grass  lets  for  cutting  L.12  or  L.14  per  acre  in  the  neighbour- 
hood of  Edinburgh,  without  incurring  any  trouble  to  the  farmer.  I  am  sure  if 
half  the  labour  spent  in  making  hay  were  bestowed  in  winter  in  cooking  food  for 
the  horses,  farmers  would  derive  a  profit  from  the  exchange. 

(2803.)  When  ryegrass  is  intended  for  seed,  a  part  of  the  grass  that  shews 
the  greatest  proportion  of  ryegrass  should  be  reserved  to  be  cut  when  the  seed 
is  approaching  to  ripeness — ^not  to  wait  till  it  is  ripe — ^for  ryegrass  seed  is 
easily  shaken  from  the  stalk.  As  it  is  mown,  it  should  be  tied  in  bundles  or 
sheaves  with  thumb  made  straw-ropes,  and  set  in  stooks  in  the  field  to  win. 
After  a  short  time  the  sheaves  should  be  built  in  hand-cocks,  and,  when  the  field 
should  be  cleared  for  stock,  the  cocks  should  be  taken  to  the  stack-yard,  and 
built  in  one  stack  or  in  stacks  according  to  its  fitness  for  keeping.  When  thus 
stacked,  the  crop  may  be  thrashed  in  spring  by  the  thrashing-machine ;  but 
as  much  of  the  seed  is  apt  to  be  blown  away  by  the  strength  of  the  wind  of  the 
machine,  and  as  it  is  troublesome  to  clean  the  machine  when  used  in  this  way, 
and  may  impose  this  trouble  at  a  season  when  every  one  is  busily  engaged,  I 
think  die  better  plan  is  to  thrash  the  ryegrass  crop  with  the  fiail.  This  may 
be  done  in  the  stack-yard,  and  a  favourable  day  as  to  weather  chosen  for  the 
operation.  An  outside  door  answers  very  well  for  a  thrashing-floor ;  but  if  a 
quantity  of  this  seed,  and  perhaps  of  some  others,  such  as  turnip- seed,  are  raised 
every  year,  it  might  be  worth  while  to  have  a  stout  board  which  could  be  annu- 
ally used  as  a  thrashing-floor.  The  thrashing  should  be  performed  out  of  doors, 
unless  it  be  upon  an  earthen  barn-floor ;  for  the  stroke  of  the  flail  is  apt  to  split 
the  boards  of  an  ordinary  wooden  floor,  such  as  that  in  an  upper-bam.  The 
board  is  set  upon  2  cushions  of  hay  or  straw,  which  aflbrd  a  more  elastic  stroke 
to  the  flail  than  the  ground.  A  field-gate,  such  as  fig.  445,  is  placed  lengthways 
from  one  end  of  the  floor,  and  the  large  barn-sheet  is  spread  under  the  gate.  The 
sheaves  are  either  forked  from  the  stack  on  the  spot,  or  wheeled  in  the  corn- 
barrow,  fig.  303,  from  the  stack  at  a  distance.  A  field-worker  loosens  the  sheaves, 
and  pitches  them  upon  the  floor,  when  wanted,  with  the  seed  end  towards  herself. 

•  I  give  the  name  of  the  work  containing  the  above  directions ;  *'  Verhandlong  dee  Bal- 
tisehen  Yereins  fUr  FcMerung  des  Landwirthachaft.  Greisswald.  1842,  p.  28."  as  quoted  bj 
ProTeisor  Johnston  in  the  Transactions  of  the  Highland  and  Agricultural  Society  for  October 
18i8,p.6L 
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Two  men,  one  on  each  side  of  the  floor,  use  the  flail.  Another  field-worker 
stands  at  the  junction  of  the  floor  and  fleld-gate,  and  pulls  the  thrashed  haj 
with  a  long  fork  towards  herself  upon  the  fleld-gate,  over  which  she  shakes 
it  hriskly,  assisted  by  a  third  field-worker  with  a  short  fork,  who  tosses  it  from 
the  gate  on  the  ground  to  be  removed.  The  hay,  when  thus  treated,  is  not 
of  much  value,  but  will,  nevertheless,  be  eaten  by  the  feeding  beasts  in  the 
liammels,  or  young  beasts  in  the  courts,  especially  after  it  has  been  damped. 
The  thrashers  occasionally  clear  the  board  of  seed  with  their  flails  upon  the 
gate,  through  the  spars  of  which  it  accumulates  upon  the  bam- sheet  below. 
When  the  spars  of  the  gate  are  filled  up  with  seed,  the  seed  is  shovelled  to 
one  side,  and  riddled  upon  a  sheet,  preparatory  to  its  being  put  into  sacks 
to  be  carried  to  the  corn- bam  and  winnowed.  The  seed  will  more  quickly  part 
with  its  impurities  in  iha  winnowing,  after  it  has  lain  to  dry  and  win  on  the 
barn-floor  for  some  days.  When  thus  thrashed  in  spring  the  quantity  required 
for  each  field  of  the  farm  should  be  measured  and  sacked,  to  be  ready  for  use. 
Instead  of  raising  ryegrass  in  this  manner,  a  not  uncommon  practice  is  to  thrash 
the  hay  as  it  is  put  into  tramp-ricks.  The  same  apparatus  is  used  as  has  just 
been  described,  and  it  is  set  down  at  the  part  of  the 'field  where  the  tramp-ricks 
or  colls  are  to  be  built.  A  horse  is  employed  to  draw  the  hand-cocks  to  the 
thrashing-floor,  which  is  done  by  hooking  one  end  of  a  double  cart-rope  to  one 
side  of  the  haims,  passing  it  round  near  the  bottom  of  the  coll,  and  hooking 
its  other  end  to  the  other  side  of  the  haims,  and,  on  applying  his  strength, 
the  horse  causes  the  coll  to  slide  along  the  ground  to  the  scene  of  action  by 
means  of  the  rope.  A  field-worker  supplies  the  floor  with  small  quantities  of  hay 
at  a  time  from  the  transported  colls  with  a  fork ;  the  thrashers  use  the  flail 
lightly — indeed  a  light  form  of  flail  is  best  for  this  purpose ;  2  field-workers 
8tand  one  on  each  side  of  the  gate  with  a  fork,  and  draw  away  the  hay  upon 
the  gate,  where  it  is  well  shaken,  and  then  thrown  into  a  heap  upon  the  ground, 
from  which  a  man  forks  it  to  the  man  who  builds  the  tramp-rick,  the  builder 
having  the  hay  carried  and  tramped  by  a  field-worker.  Thus,  if  one  part  of 
this  busy  band  of  workers  supplies  that  which  follows  with  sufficient  materials, 
the  work  goes  on  pleasantly  and  without  collision.  A  field-worker  is  engaged  in 
riddling  the  seed  as  it  is  thrashed,  which,  on  being  sacked  up,  is  carried  to  the 
granary  to  be  dried  ;  and  portions  of  hay  in  it,  such  as  broken  leaves  of  clover 
and  stems,  serve  to  keep  the  mass  open  and  the  seed  more  accessible  to  the  air. 
When  sufiiciently  dry,  it  should  be  winnowed  in  the  granary,  heaped- measured, 
and  laid  thicker  together ;  and  in  spring,  it  should  again  be  winnowed,  and  freed 
from  the  many  fresh  impurities  which  will  have  found  their  way  into  it  during  the 
winter,  such  as  catjs'  and  vermin's  dung,  cobwebs  from  the  roof,  and  dust.  Though 
freed  of  all  these  impurities,  the  heaped  measure  of  the  summer  will  tell  out  in 
an  equal  number  of  bushels  of  striked  measure  in  spring.  Whatever  proportion 
of  the  ryegrass  seed  is  not  required  for  the  use  of  the  farm  may  be  disposed  of 
to  a  seed-merchant  or  farmer.  A  fair  crop  of  ryegrass  should  yield  about  26 
bushels  of  seed  to  the  imperial  acre,  when  the  ryegrass  is  cultivated  on  purpose 
for  the  seed. 

(2804.)  [Of  the  hay -making  implements,  the  scythe  (2615.),  and  fig.  452, 
and  the  hay-fork,  ?ig,  279,  having  been  already  alluded  to,  I  have  now  to  notice 
a  machine  which  is  extensively  employed  by  the  English  farmers  in  the  pre- 
paration of  meadow 'lidky,  or  hay  prepared  from  the  mixed  natui'&l  grasses,  in 
contiadistinction  from  the  artificial,  or  ryegrass  and  clover  hay.     The  modes 
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of  saving  or  winning  these  two  kinds  of  hay  are  different  even  in  England, 
where  haj-making  is  best  understood;  while  in  Scotland  it  may  be  held  in  ge- 
neral as  decidedly  bad,  especially  in  reference  to  the  ryegrass-hay,  which  is  the 
chief  produce  of  the  hay  kind  in  Scotland.  But  it  appears  highly  probable  that 
ryegrass  and  clover  hay  might  be  advantageously  prepared  under  a  system  dif- 
fering very  little  from  the  English  practice,  and  greatly  to  the  advantage  of  the 
produce,  as  regards  nutritive  qualities.  Though  the  machine  I  am  about  to 
describe,  therefore,  enters  but  little  into  that  practice  of  the  agriculture  which 
we  profess  to  follow ;  yet  the  machine  is  of  that  importance,  and  is,  besides, 
slowly  making  its  way  amongst  us,  that  to  leave  it  out  of  this  system  would  be 
a  departure  from  duty.  From  amongst  the  few  cases  of  its  adoption  in  Scot- 
land, I  have  been  informed  of  its  affording  striking  advantages,  such  as,  in  a 
weeping  season,  the  hay  on  one  property  was  effectually  saved  by  the  use  of 
the  tedding-machine,  while  on  that  immediately  adjoining,  the  crop  was  all  but 
lost,  from  delays  that  naturally  arose  from  the  slow  hand-process  of  hay-mak- 
ing. And  although  it  may  bo  still  necessary  to  adopt  a  dLsticct  mode  of  treat- 
ment for  artificial  hay,  the  tedding-machine,  from  the  celerity  of  -its  effects, 
would  in  all  cases  prove  an  important  auxiliary  in  the  hay-field. 

(2805.)  The  English  hay-tedding  machine,  which  is  represented  in  perspec- 
tive in  Plate  XXXI,  fig.  462,  consists  of  a  skeleton  carriage,  having  a  series 
of  revolving  rakes  occupying  the  place  of  the  body.     The  carriage  is  composed 
of  the  transverse  bar  a,  6  feet  in  length,  into  which  the  horse- shafts  6  6  are 
tenoned.     An  iron  stay-bar  cc  on  each  side  connects  and  supports  the  shafts*. 
&nd  the  stays  are  continued  backward,  and  attached  to  the  centre  of  the  box 
that  carries  the  axle  of  the  carriage-wheel  on  each  side.    The  length  of  the  bars 
efroro  a  to  the  centre  of  the  axle-box  is  8  feet  10  inches,  and  the  bars  are  2^ 
hy  \  inch.    The  carriage-wheels  d  d  are  3  feet  10  inches  diameter,  and  turn  upon 
WTOs  cast  on  a  circular  box,  into  which  the  nave  of  the  wheel,  armed  with  a 
ratchet  e,  is  received.     The  ratchet-wheel  e,  thus  attached  to  the  nave  of  the 
carriage-wheel,  takes  hold  of  the  spur-wheel/ by  means  of  a  pall,  and  carries 
it  round  when  the  machine  advances,  but  slips  hold  on  backing  or  turning.    The 
^QT-wheel  /  works  into  the  pinion  ^,  which  is  mounted  on  the  end  of  the  hollow 
"haft  k,  extending  from  side  to  side  of  the  machine ;  and  though  in  the  fitjure, 
wthe  sake  of  distinctness,  the  spur-wheel  and  pinion  are  exposed  to  view,  they 
*w  m  the  machine  closely  boxed  up  in  a  cast-iron  casing,  which,  for  perfect 
*Dd  safe  working,  is  necessary  to  prevent  entanglement  from  the  hay  falling 
"^tween  the  wheel  and  pinion.     A  bar  of  1^^  inch  round  iron  passes  through 
the  hollow  shaft  h,  and  has  its  end  fitted  tightly  into  the  outward  side  of  the 
^that  contains  the  pinion  </,  and  there  fixed  firmly  with  a  screw-nut  on  the 
•'itside  of  the  case ;  and  the  hollow  shaft  and  pinions  being  firmly  connected 
^]  thin  flanges  (which  are  left  out  of  the  figure),  they  revolve  round  the  cen- 
'f*!  rod  or  shaft  as  one  body,  the  rod  having  turned  bearings  where  the  pinion 
^hraces  it.     The  two  rake-wheels  i  i  are  2  feet  8  inches  diameter,  and  of  very 
^'ght construction;  they  have  eyes  sufficiently  large  to  pass  over  the  end  flanges, 
^^  ahout  6  inches  diameter,  of  the  hollow  shaft,  to  which  the  pinions  g  are  at- 
wched  by  means  of  their  flanges ;  and,  to  fill  up  the  large  eyes  of  the  rake- 
^heelg,  the  shaft  h  is  swelled  out  at  the  points  of  bearing.     The  rake-wheels, 
fixed  dead  upon  the  shaft  A,  are  now  armed  with  the  eight  rakes  k  k;  these  are 
^^^^^  bars  5  feet  6  inches  long,  and  2^  inches  square,  each  carrying  10  light, 
^Q  teeth,  about  7  inches  in  length.    The  rakes  are  attached  to  the  wheels  by  & 
^hHog.joint  m  m,  &c.,  and  are  held  to  the  work  by  the  springs  I  only ;  by 


L 


982  THE  BOOK  OF  THE  FARM — SUMMER. 

which  arrangement,  when  any  undue  resistance  is  opposed  to  a  rake»  such  as  a 
stone  or  other  obstruction,  the  rake  falls  back  till  the  obstruction  has  been  passed, 
when  the  springs  immediately  return  it  to  its  working  position. 

(2806.)  It  will  be  observed  that  there  is  no  thorough  axle  in  the  machine, 
as  the  revolution  of  the  rake  occupies  the  place  where  that  member  should  exist ; 
hence  the  axle-arms  or  heads  are  simply  studs  projecting  from  the  box  which 
contains  the  machinery  e,/,  g^  and  hence  also  the  necessity  for  the  connecting- 
bar  which  passes  through  the  hollow  shaft ;  that,  together  with  the  bar  a  and 
the  longitudinal  bars  c  c,  being  the  only  parts  which  constitute  the  frame-work 
of  the  machine.  Besides  the  capability  of  backing,  without  turning  the  rakes, 
there  is  provision  for  disengaging  them  when  the  machine  is  advancing.  To  effect 
this,  the  pall  which  is  attached  to  the  spur-wheel  /,  for  the  purpose  of  deriving 
its  motion  from  the  ratchet-wheel  of  the  nave,  is  held  in  action  by  means  of  a 
spring  pressing  on  the  tail  of  the  pall,  and  the  disengagement  of  the  whole  ma- 
chinery from  the  carriage-wheel  or  first  mover,  is  effected  by  a  small  tumbling 
lever  affixed  also  to  the  spur-wheel,  and  fitted  to  bear  upon  and  throw  the  pall  out 
of  geer  with  the  ratchet  of  the  carriage-wheel  nave.  The  machine  is  also  furnished 
with  the  means  of  elevating  and  depressing  the  centre  of  the  revolving-rake,  and, 
of  consequence,  bringing  the  rake-teeth  nearer  to,  or  farther  from,  the  ground, 
and  this  is  effected  by  turning  round  the  circular  boxes  that  contain  the  geering 
to  the  extent  required,  which  is  then  fixed  by  means  of  a  quadrant  bolted  to  the 
bars  c,  c ;  a  small  portion  of  this  quadrant,  which  is  a  part  or  flange  of  the 
geering-box,  is  seen  with  its  bolt-holes  at  e  on  the  left,  and  at  t  on  the  right  of 
the  figure.  Wl^en  in  operation  the  machine  is  drawn  by  one  horse,  or  some- 
times two  horseis,  and  the  result  of  the  combination  of  the  geering  is,  that  the 
revolving  rake  makes  4^  revolutions  for  one  of  the  carriage- wheel.  The  latter 
being  3  feet  10  inches  diameter,  will  pass  over  12  feet  or  thereby  in  one  re- 
volution, and  the  rakes  being  4  feet  6  inches  diameter  over  the  extreme  points 
of  the  teeth,  will  describe  a  circle  of  about  14  feet  in  circumference,  and  this 
revolving  4^  times  for  one  of  the  other,  the  points  of  the  teeth  will  pass  through 
63  feet  while  the  carrianre  has  moved  over  12  feet,  and  as  there  are  8  rake- 
heads,  there  will  be  8x4.6  =  86  contacts  with  the  substance  which  is  to  be 
lifted,  in  a  space  of  12  feet,  or  one  at  every  4  inches.  From  this  calculation  it 
will  be  seen  that  the  hay  under  the  operation  of  this  machine  will  undergo  a 
process  of  teazling  or  tedding  of  the  most  perfect  description ;  it  will  be  sepa- 
rated and  tossed  about  until  no  two  stems  of  the  plants  will  be  left  in  contact, 
and  by  this  exposure  the  drying  process  is  effected  in  a  period  greatly  shorter 
and  more  effectually  than  could  be  done  by  any  number  of  hands.  Thus,  if  we 
suppose  the  horse  to  walk  2^  miles  per  hour,  and  the  machine  to  cover  6  feet 
in  breadth,  we  have  a  surface  of  1^  acres  nearly  covered  in  an  hour. 

(2807.)  There  are  some  variations  in  the  mode  of  constructing  the  hay- 
tedder,  but  not  differing  essentially  from  the  one  here  figured,  which  has  been 
drawn  from  those  manufactured  by  James  Slight  and  Co.  of  Edinburgh,  where 
the  price  is  L.14. 

(2808.)  The  following  machines,  though  not  confined  to  the  hay-field  alone, 
but  are  also  employed  in  the  grain  harvest,  are  very  frequently  employed  in  hay- 
making, for  the  sole  purpose  of  collecting  the  hay  into  heaps  after  the  tedding 
process  has  been  gone  through. 

(2809.)  The  hand  hay-rake  is  an  implement  of  great  simplicity,  but  though 
almost  elementary  in  its  construction,  it  has  been  subjected  to  numerous  varia- 
tions, chiefly  in  one  point,  with  a  view  to  improve  its  construction.     It  consists 
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of  a  head  c  d,  fig.  500,  or  gh,  fig.  499,  of  from  24  to  27  inches  in  length,  made 
of  hard  wood  1^  inch  broad  in  the  middle,  tapering  a  little  to  each  end,  and  from 
1  to  1^  inches  thick.  The  head  is  armed  with  twelve  or  thirteen  wooden  teeth 
a  or  «,  made  of  oak  or  ash  §  inch  in  diameter,  and,  when  first  made,  about  Sjt 

Fig.  499.  Fig.  »00. 
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inches  long.     They  ought  to  be  formed  with  a  slight  swelling  in  the  middle,  or 
rather  towards  one  end,  the  shorter  end  being  adapted  to  fit  into  holes  previously 
bored  at  2  inches  apart  centres ;  and  when  the  teeth  are  driven  into  their  holes 
the  swell  on  the  tooth  fills  up  the  hole  tightly,  giving  the  tooth  much  greater 
strength  than  if  it  were  quite  cylindrical.    The  teeth  are  then  properly  secured 
by  waging,  and  the  wedges  and  ends  dressed  of;  the  points  of  the  teeth  are  like- 
wise dressed  off  to  a  uniform  length,  2^  inches  or  thereby,  and  sharpened  off 
from  the  back.    The  shaft  or  helve,  which  is  5^  feet  long,  is  usually  made  of  ash, 
bat  as  lightness  is  an  object,  its  thickness  ought  not  to  exceed  1^  inch,  dressed 
neatly  smooth  and  round  except  whore  it  enters  the  head ;  here,  and  for  a 
length  of  12  inches,  it  is  usually  kept  square.     This  part  of  it  is  either  let  into 
the  middle  of  the  head  by  a  tenon,  as  in  fig.  500,  or  it  is  split  as  in  fig.  499, 
and  enters  it  by  two  tenons.     It  is  in  this  point  of  the  construction  that  the 
variations  have  occurred,  and  from  the  slightest  consideration  it  will  be  evident 
that  the  single  tenon  alone,  as  in  fig.  500,  is  defective  and  weak ;  hence  the 
grouids  for  the  variation,  to  afford  some  additional  support  to  the  simple 
tenon,  and  fig.  499  exhibits  one  mode  of  accomplishing  the  object ;  the  helve 
18  split  with  a  saw  from  the  end  backward  to  /,  at  which  point  it  is  prevented 
from  splitting  further  by  the  application  of  a  rivet  put  through  the  termina- 
tion of  the  split  part,  or,  what  is  much  better,  an  uron  ferule,  as  in  the  figure, 
is  drawn  tight  upon  it;  the  fork  is  then  opened,  the  ends  adapted  to  the  re- 
spective mortises  and  secured  into  the  head  of  the  rake.    This  is  apparently 
a  very  simple  mode  of  accomplishing  the  object,  but  it  is  not  by  any  means 
a  perfect  one.     Were  it  possible  to  make  the  two  parts /^  and /A  free  of  cur- 
Tatore,  the  object  would  be  attained;  but  as  this  cannot  under  the  circum- 
stances be  done,  the  head  and  the  helve  will  have  a  very  unstable  attachment 
to  each  other,  and  a  consequent  weakness  of  parts ;  neither  is  it  less  expen- 
sive than  other  and  better  methods,  though  the  rake  of  this  form  is  always 
light  in  hand,  which  is  its  only  commendation.    A  semicircular  bow  of  bent  aish 
wood  has  been  often  applied,  passing  through  a  hole  at  6,  fig.  500,  and  entering 
the  head  at  c  and  d,  but  this,  by  reason  of  its  curved  figure,  is  also  especially  de* 
fective,  besides  weakening  the  helve.    Equally  so  is  a  light  iron  bow  of  the  samo 
enrratore,  bat,  instead  of  passing  through  the  helve,  it  is  simply  attached  to  it, 
and  to  the  bead  with  a  mJl  at  each  of  these  points.     This  will  be  better  in  de« 
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grea  than  ths  last  from  the  greater  rigidity  ef  the  iron,  but  ia  not  better  in 
principle.  The  true  and  onlj  mode  of  applying  the  bow  in  that  exhibited  in 
fig.  600,  where  the  parts  6  c  and  6  d  are  perfectly  straight,  and  formed  of  Tery 
l^ht  iron  rod ;  it  need  not  exceed  }  inch  diameter,  flattened  at  the  two  extre- 
mities and  at  the  point  b  into  a  small  flat  palm,  and  flxed  to  the  heWe  and  the 
head  bj  a  screw-nail  at  each  point.  This  part  of  the  rake  is  called  the  stay  or 
brace,  and  in  the  last  described  form  is  as  perfect  as  the  case  will  admit  of. 

(2810.)  To  have  said  so  much  on  an  implement  so  simple  and  of  such  small 
intrinsic  value  may  appear  trifling,  but  the  hay-rake  is  not  so  much  the  object 
here  as  the  development  of  the  piinciple,  on  which  depends  the  strengthening 
and  supporting  the  parts  of  any  form  of  frame-work,  whether  of  wood  or  iron, 
by  the  aid  of  diagonal  stays  or  braces.  This  single  member  in  all  conatructions 
is  of  such  impoi-tance  that  no  opportunity  should  be  lost  in  impressing  the  prin- 
ciple on  the  mind  of  all.  who^e  business  or  interest  lies  in  those  departments  of 
mechanics  where  its  application  is  required. 

(2811.)  The  American  hay-rake,  is  so  called  from  its  having  been  an  impor- 
tation from  America.    This  implement  is  represented  in  fig.  601,  in  perspective, 


-=;.=^ 


and  lying  in  the  working  position.  It  consists  of  a  beam  or  head  a  a,  Qj  feet  long 
and  about  4  inches  square  ;  it  is  perforated  with  18  square  mortises,  into  which 
the  transverse  bars  or  teeth  hb,cc,  &c.,  are  firmly  fixed.  These  teeth  are 
about  3  feet  10  inches  long,  or  21  inches  on  each  side  of  ilio  head  a  a,  and  are 
about  1^  inch  square  on  the  body,  slightly  tapering  to  each  end,  wjiere  they 
are  rounded  ofl"  to  a  blunt  point,  but  chiefly  upon  that  side  which  is  to  lie  next 
the  ground,  and  this  constitutes  tlie  body  of  the  rate.  It  is  drawn  by  a  horse 
yoked  to  the  draught-frame  de,  of  which  d  and  e  are  two  naturally  bent  bars 
of  wood  about  3^  feot  long  and  4  inches  by  2^  inches  at  the  butt-end  ;  at  the 
butt  they  are  worked  out  in  the  end  to  a  semicircle  hulf  embracing  the  head  a  a, 
which  is  here  dressed  into  a  cylindrical  journal,  and  the  bars  rf  c  are  secured  to 
the  journals  by  a  strap  of  ii'on  passing  round  each  and  nailed  or  bolted  upon  the 
bars,  leaving  them  freedom  to  ti'averao  upon  the  journals.  The  stretcher-bar 
/  is  mortised  into  d  and  e  at  a  distance  of  not  less  than  2  feet  from  the  head 
a  a.  Tlie  handle  frame  by  which  the  implement  is  guided  has  the  two  bars 
g  and  h  4^  feet  long  and  is  2 J  feet  apart;  the  bars  being  attached  to  the  head 
in  the  same  manner  as  described  for  d  c.  Tlie  two  bars  g,  h,  are  also  connected 
by  2  stretchers,  and  upon  the  lower  one  is  appended  the  light  pendant  and 
movable  frame  t,  the  depth  of  which  from  the  stretcher,  to  which  it  is  appended, 
to  the  bar  i  is  10  inches,  and  is  jointed  to  swing  freely  on  the  stretcher.     The 
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bar  t  of  this  last  frame  is  put  in  connection  with  the  draught-frame,  by  means 
of  the  connecting-rod  i  k,  which  is  jointed  movable  at  both  ends  on  round  jour- 
nals, and  strapped  as  before.  The  stretcher  on  which  the  frame  i  is  appended, 
is  prolonged  at  each  end  to  receive  the  catch-bars  U  on  the  outside  of  the  frame 
g  h,  one  of  which  bars  is  seen  at  2,  jointed  on  the  prolonged  stretcher,  the  posi- 
tion of  which  is  2  feet  8  inches  from  the  journal  of  the  head  a.  The  catch-bars 
are  3^  inches  by  1^  inch  at  l,  but  diminish  forward  to  1^  inch  square  at  the 
point,  where  they  abutt  upon  an  iron  stud,  which  is  presented  at  two  of  the  op- 
posite comers  of  the  rake-head,  at  each  side  of  the  handle-frame,  serving  an  es- 
sential purpose  in  the  management  of  the  implement. 

(2812.)  In  the  working  of  this  rake,  it  lies  nearly  flat  on  the  ground,  and 
^hen  the  draught-frame  is  at  its  proper  height,  the  connecting-rod  i  k  keeps  the 
lianging  frame  just  within  the  extremity  of  the  teeth  that  are  then  behind,  and 
nearly  bearing  upon  them.     In  this  position  also,  the  point  of  the  catch -bars  I 
is  quite  free  of  the  studs  of  the  head  or  beam,  and  by  pressing  down  the  handle- 
frame,  the  pendant  i  will  come  down  upon  and  depress  the  teeth  that  are  look- 
ing backward,  raising  at  the  same  time  those  in  front,  such  as  for  the  purpose  of 
passing  over  any  obstruction.    When,  on  the  contrary,  it  is  wished  to  depress  the 
front  teeth,  the  handle-frame  is  raised  till  the  points  of  the  catch-bars  press 
agaiust  their  studs,  which  will  depress  the  front  teeth ;  and  by  continuing  to 
elevate  the  handle-frame,  the  connecting-rod,  from  change  of  position  in  the 
bars  tit,  1 2,  and  If,  will  push  the  pendant  *  beyond  the  extremity  of  the  teeth 
behind,  when  the  front  teeth  taking  the  ground,  and  nothing  to  resist  the  rising 
of  those  behind,  the  rake  will  immediately  tile  over,  the  fore  and  hind  teeth 
changing  places ;  but,  in  other  respects,  every  thing  will  be  the  same  as  before. 
The  effects  of  the  motion  and  tilting,  it  is  evident,  will  be,  that  in  the  progres- 
biv^e  state  the  rake  collects  the  hay  or  straw  upon  it  chiefly  in  the  front  part ; 
and  when  the  attendant  sees  that  the  rake  is  filled,  he  raises  the  handles  and 
^ts  the  raka  as  above  described,  leaving  the  collected  mass  at  the  spot  where 
the  tilt  occurs. 

(2813.)  A  slight  considei'ation  of  this  implement  will  shew  the  effectual  and 
convenient  manner  in  which  its  work  is  performed  ;  but  it  will  also  probably  occur 
to  the  observer,  that,  for  progressive  motion,  it  is  by  no  means  so  well  adapted 
Mfor  collecting  and  depositing  the  products.  The  heavy  transverse  bar,  or  head 
of  the  rake,  is  drawn  forward  in  the  worst  possible  position,  or  what  is  called 
broad-side  on ;  and  it  appears  very  obvious,  that  this  defect  could  be  removed  by 
Simply  applying  a  pair  of  low  light  wheels  to  the  ends  of  the  head ;  their  dia- 
meter need  not  exceed  8  inches,  and  they  should  be  very  light.  Perhaps  it 
m^y  be  owing  to  this  defect  that  the  American  hay- rake  has  of  late  years  not 
^^  in  such  high  repute  as  formerly. 

(2814.)  The  Aay  and  stubble  horse-rake  is  an  implement  which  acts  on  prin- 
^ples  somewhat  akin  to  the  last,  and  is  also  frequently  employed  for  the  same 
P^irpose  during  the  hay  harvest;  at  present,  indeed,  it  is  much  more  extensively 
^ed  than  the  American  rake.  The  varieties  of  it  are  also  numerous,  but  all 
P^sessing  the  properties  of  collecting  to  a  certain  amount,  and  then  by  a  simple 
^P^ration  of  the  hand,  dropping  in  a  collected  mass  the  quantity  of  hay  or  straw 
thus  accumulated  in  the  machine.  One  of  the  most  common  forms  of  the  horse- 
Take  is  represented  in  perspective,  by  fig.  502,  and  somewhat  more  in  detail  by 
^.  503,  which  is  a  longitudinal  section  of  the  body  and  adjoining  parts,  the 
^^e  letters  marking  corresponding  parts  in  the  two  figures.     The  body  of  the 
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machine  coneistB  of  a  main  be&m  a  a,  9  feet  long  and  3  inches  Bquare,  and  an- 
other a  swing-bar  b  of  equal  length,  but  only  2^  inches  square,  and  these  are 
bolted  farther  upon  two  side-bars  e  c,  also  2^  inches  square,  but  onlj  2  feet 


9  inches  long,  and  the  two  first  are  further  supported  bj  two  intermediate  bus 
d  d,  which,  in  the  vertical  direction,  are  bent  as  seen  in  section  fig.  603  ;  these  at 
their  junction,  with  the  main  beam,  are  tenoned  instead  of  being  bolted.     A 


ptur  of  handles  e  e,  are  jointed  upon  the  thorough  bolt  n,  fig.  503,  and  are  boltec 
to  the  lifting-bar  /,  which  reili  at  each  end  on  wooden  noggs  tenoned  into  the 
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bars  e  c,  and  the  ends  of  the  lifting- bars  are  each  furnished  with  a  thumb-screw 
/,  for  adjusting  the  height  of  the  bar.    The  axles  g  are  kneed  to  stand  5  inches 
below  the  main  beam,  and  are  bolted  to  it  directly  at  the  tail  of  the  axle,  and 
also  through  the  stud-bracket  at  the  neck.    The  wheels  h  are  20  inches  diame- 
ter, of  light  make  in  cast-iron,  and  the  horse-shafts  i  I  worked  to  such  a  curva- 
ture, that  they  shall  be  of  the  proper  height  for  the  horses'  shoulders  when  the 
body  of  the  implement  stands  level,  are  bolted  to  the  main  beam  and  intermediate 
bars  at  k ;  and  are  likewise  supported  by  the  iron  stays  I.     It  is  also  to  be 
observed,  that  in  both  figures  the  horse-shafts  are  partially  or  altogether  broken 
off  for  want  of  space.     The  machine  is  armed  with  20  tines  or  teeth  m  m,  &c. 
which  are  18  inches  high  from  the  ground-line  xx,  fig.  503,  to  the  upper  edge 
of  the  rake-head  n  n\  each  tooth  being  fixed  into  a  separate  head  with  a  screwed 
tail  and  nut,  while  at  the  point  they  are  bent  forward  and  sharpened,  but  are 
adjusted  so  as  not  to  run  into  the  ground.     The  rake-heads  are  threaded  upon 
the  bolt  n\  which  extends  from  side  to  side  oi  the  machine,  and  between  each 
2  rake-heads  a  wooden  stretcher-roller  is  applied,  preserving  the  heads  at  the 
proper  distance,  and  through  these,  as  well  as  the  handles  e  e,  the  bolt  n'  also 
passes.     Seven  stripping-rods  p,  bent  as  in  fig.   503,  are  attached  to  the 
main  beam  and  the  swing-bar  by  bolts,  and  each  of  the  rake-heads  are  attached 
to  the  lifting-bar/  by  means  of  a  short  chain  q,  whereby,  when  the  handles  e 
are  lifted,  the  bar/*  and  all  the  rake -tines  are  lifted  from  the  ground  by  one 
operation,  and  when  let  down  again  till  the  lifting-bar  or  its  adjusting  screws 
rest  on  their  studs,  each  tine  is  then  at  liberty  to  rise  and  fall  a  small  space,  as 
^te    inequality  of  the  ground  or  any  obstruction  may  require.     In  the  act  of 
"vv^orldng,  the  machine  advances  till  the  tines  have  collected  as  much  hay  or  straw 
^8  can  be  contained  in  the  bosom  of  the  tines  and  heads,  and  when  thus  filled, 
^o    attendant,  by  lifting  the  handles,  causes  the  tines  to  be  drawn  upward 
^^^*x>ugh  amongst  the  stripping-rods,  which  discharge  the  contents  of  the  rake 
^pOQ  the  ground ;  the  handles  are  immediately  let  down  to  the  working  position, 
**^4  the  work  proceeds  as  before.     As  a  stubble-rake,  this  machine  is  in  very 
S^neral  use,  and  is  highly  prized  from  its  efficiency  in  gleaning  stubbles.     The 
^^^al  price  of  it  is  from  L.3,  10s.  to  L.3,  15s. 

(2815.)  Amongst  the  many  varieties  of  this  implement  may  be  mentioned 
^*ie  that  has  been  patented  by  Mr  J.  C.  Grant  of  Stamford.  All  the  essential 
forking  parts  of  it  are  taken  precisely  from  the  earlier  machines,  similar  to  what 
f^  here  described,  and  the  novelty  of  the  patent  lies  in  the  arrangement  of  jointed 
*^^ers  employed  for  lifting  the  tines  and  discharging  the  collected  mass.  It 
*^Mns  an  exceedingly  neat  and  compact  machine,  but  is  too  expensive  for  the 
^*^nary  farmer,  the  price  being  L.8,  10s. 

(2816.)  The  Bick-cloth  is  an  important  article  in  the  English  farmer's  stock 

^'^  trade,  not  so  much  for  its  value,  as  for  its  usefulness  ;  and  the  extension  of  its 

^^  amongst  farmers  in  general,  is  a  matter  deserving  of  consideration.     It  is 

^^  essential  service  to  the  hay-maker  on  the  English  system  in  the  building  of 

V^   large  hay-stacks  or  ricks,  since  by  its  use,  when  spread  over  the  stack,  he 

^  independent,  in  some  degree,  of  changes  of  weather,  as  it  forms  a  sure  defence 

^^inst  rain,  should  that  overtake  him  in  the  midst  of  his  operations.    Fig.  504 

^*  ^  representation  of  a  hay-stack  in  progress  of  erection,  with  the  rick-cloth 

V^hed  over  it,  exhibiting  the  mode  in  which  this  cover  is  applied,  and  which 

^7  be  described  as  follows. 

(2817.)  Two  light  poles  or  spars  of  a  length  that  will  rise  10  or  12  feet 


i 


THE  BOOK  OF  THE  FARM— SUMMER. 


ftbore  the  intended  height  of  the  Etack,  are  placed  one  at  etich  end,  and  about 
2  or  3  feet  distant  from  the  onds  of  the  stack ;  theite  are  supported  I17  3  guy- 


ropes,  two  of  which  c,c  Eland  opposite  to  efic))  otlier,  and  the  third  b,  in  the 
direction  of  the  length  of  the  stack,  the  ends  being  all  secured  to  wooden  stakes, 
and  the  fourth  guy  a  a  is  common  to  both  pok-s,  extending  from  the  head  of  the 
one  to  that  of  the  other.  A  third  spar,  equal  in  length  to  the  distance  between 
the  poles,  is  laid  down  cither  on  the  ground,  if  the  btack  is  not  yet  begun,  or  in 
that  portion  of  it  that  has  been  laid  down,  and  (he  two  tackles  d  d  being  pre- 
viously appended  to  the  head  of  the  respective  poles,  are  hooked  below  to  the 
third  pule,  which  is  to  form  the  ridge  of  the  cover.  The  canvass  covering,  or 
rick-cloth  e,  is  now  laid  over  the  ridge-pole,  with  its  middle  bearing  on  the  ridge- 
pole, and,  if  necessary,  lashed  thereto.  The  pole  and  cover  are  then  hoisted  up 
to  any  desired  height,  forming  a  temporai-y  but  safe  and  water-tight  roof,  to 
the  fclaek  while  it  is  being  completed.  The  lower  edges  of  the  cloth  are  secured 
by  bracing  lines/  either  to  the  sides  of  the  stack,  or  they  may  bo  stretched 
out  beyond  these  by  means  of  the  lines,  and  attached  to  stakes  or  otlierwise, 
after  which,  as  the  stack  rises,  another  pull  is  made  upon  the  tackles,  hoisting 
up  the  cover  to  afford  sufficient  space  under  it  for  the  builders.  The  figure  re- 
presents one  man  in  the  act  of  forking  hay  from  the  cart  upon  the  stack,  and 
another  adjusting  the  liay  with  a  fork  over  its  surface.  Jtick  cloths  of  all  de- 
Bcrij>tions  and  sizes  are  manufactured  by  Mr  Benjamin  Edgington,  2  Duke 
Street,  Southwark,  London  Bridge,  London. 

(2818.)  The  FlixU,  fig.  505,  is  an  implement  of  considerable  antiquity,  and 
of  very  extended  application.  Till  about  UO  years  ago,  it  was  the  sole  implement 
employed  in  Britain,  and  to  this  day  is  nearly  so  over  a  great  part  of  Europe, 
for  thi-iishing  out  the  grain  from  the  sti-aw.  Tnough  falling  rapidly  into  dis- 
use in  this  country,  it  is  nevertheless  an  important  implement  in  many  others. 
and  therefore  claims  our  attention  in  common  with  those  of  higher  preteasion. 
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The  flail  consists  of  two  parts,  the  hand-staff  or  helve  a  6,  and  the  supple  or 
beater  h  c ;  the  first  is  a  light  rod  of  ash  ahout  5  feet  in  length,  slightly  in- 

Fig.  005. 


cr««Med  in  breadth  at  the  lower  extremity,  where  it  is  perforated  for  the  passage 
of  the  thongs  that  bind  the  beater  to  it.     The  beater  is  a  rod  of  from  30  to  36 
u^clies  in  length,  frequently  also  made  of  ash,  though  a  more  compact  wood, 
such  as  thorn,  is  better  adapted  for  it.     If  not  properly  applied,  the  ash  beater 
^ill  very  soon  separate  into  thin  plates,  which  are  portions  of  the  concentric 
^yers  of  the  wood,  and  their  separation  arises  from  the  beater  falling  upon  the 
fl^t  or  convex  side  of  these  annular  layers — or  the  reed  of  the  wood,  as  vulgarly 
wiled.  To  prevent  this  disintegration  of  the  wood,  the  beater  should  be  constructed 
to  fall  upon  the  edge  of  the  segmental  portions  of  the  reed,  which  is  easily  ac- 
complished in  its  formation.     The  usual  form  of  the  beater  is  cylindrical,  but 
frequently  thickened  a  little  towards  the  extreme  end,  the  diameter  being  from 
U  to  1 J  inch.     For  the  most  part,  it  is  attached^  the  hand-staif  by  a  strap 
Oileather,  or  more  frequently  of  hide  untanned  ;  when  mounted  in  this  manner, 
^  beater  is  formed  with  two  projecting  ears,  standing  at  right  angles  to  the 
^e  on  which  it  is  intended  to  fall,  and  about  1^  inch  from  the  end  by  which  it 
^  attached,  serving  the  purpose  of  retaining  the  end  of  the  beater  within  the 
"^^p.  The  strap  is  about  8  inches  long  and  1^  inch  broad;  it  is  bent  over  the 
^  of  the  beater,  and  the  tails  brought  to  embrace  the  sides  of  it  beyond  the 
^^'    The  strap  being  previously  perforated  with  four  holes  in  each  tail,  it  is 
'w«nd  by  a  thong  of  leather  laced  through  the  holes  and  round  the  neck  of  the 
"®*ter;  the  upper  turn  of  the  lacing  thong  catching  the  ears,  prevents  the  strap 
l^ni  diping  off.     The  strap,  thus  applied,  forms  a  loop  standing  about  1  inch 
'^yond  the  end  of  the  beater  ;  and  through  that,  and  the  perforation  in  the  end 
^»  the  hand-staff,  another  and  stronger  thong  is  passed  several  turns  and  se- 
^J'^.  forming  thus  a  kind  of  loose  swing-joint  that  allows  free  action  to  the 
T^tor  in  its  gyration  round  the  head  of  the  thrasher,  and  its  descents  upon  the 
^^'^shing-floor.     Another  mode  of  mounting  the  beater  is  by  applying  a  strap 
^^  iron  in  place  of  leather,  which  is  fixed  to  the  wood  by  rivetting,  leaving  a 
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loop  as  before,  which  must  be  nicely  rounded  and  smooth,  to  prerent  the  too 
rapid  chafing  of  the  thong  by  which  it  is  bound  to  the  hand-staff,  in  the  same 
manner  as  described  aboTe.  The  figure  here  described  exhibits  the  iron  strap. 
In  constructing  a  flail,  a  very  general  practice  prevails,  which  is,  to  have  the 
beater  club-shaped,  or  thickest  at  the  furthest  extremity  c,  intended,  no  doubt, 
to  give  the  better  effect  to  the  blows;  but  when  we  consider  the  effects  arising 
from  the  manner  of  wielding  the  instrument,  any  additional  weight  at  the  ex- 
tremity seems  misapplied.  The  greatest  amount  of  useful  effect  will  be  pro- 
duced by  the  beater  when  every  point  in  its  length  strikes  the  floor  with  an 
equal  amount  of  momentum  or  force ;  but  there  will  be  a  constant  tendency  to 
a  larger  amount  of  momentum  at  the  extremity  c  than  at  any  other  point,  and 
a  club-shaped  beater  will  always  augment  this  tendency,  for  the  greater  velocity 
of  the  extreme  end,  during  the  gyration  of  the  instrument,  multiplied  by  its 
greater  weight,  must  give  an  undue  prepondorance  of  effect  to  that  part  of  the 
beater,  thereby  lessening  the  general  effect  upon  the  work  under  performance. 
The  opposite  mode,  which  is  also  practised,  to  make  the  beater  thinner  towards 
the  extremity,  as  exhibited  in  the  figure,  is  more  consonant  to  the  laws  of  dyna- 
mics, and  there  can  be  no  doubt  that  its  practical  effects  will  be  equally  favour- 
able as  compared  with  those  of  the  club-shaped  beater.— J.  S.] 


69.   OF  SUMMER-FALLOWING  AND  OF  LIMING  THE  SOIL. 

•*  The  bare  fallow  brings  to  teeming  foyson." 

Measuke  fob  Measure. 

(2819.)  Although  summer-fallow  occupies  the  same  division  of  the 
farm  as  green  crops — turnips,  potatoes,  tares — yet  it  may  most  charac- 
teristically be  regarded  as  the  fiirst  preparation  for  the  crop  of  the  fol- 
lowing year ;  it  is  a  transference  of  a  portion  of  the  land,  with  the  labour 
bestowed  upon  it,  from  one  year  to  another ;  it  forms  the  connecting 
link  between  one  crop  and  another.  But  although  the  preparation  of 
the  soil  for  a  part  of  the  crop  of  two  consecutive  years  are  conducted 
simultaneously  by  means  of  summer-fallow,  yet  the  crops  which  occupy 
the  soil  thus  simultaneously  prepared,  are  committed  to  it  at  very  dif- 
ferent periods,  the  green  fallow-crops  being  sown  early  in  summer,  while 
the  sowing  of  the  fallow-crop  on  the  summer-fallow  is  delayed  to  autumn ; 
so  that  before  the  latter  makes  its  appearance  above  ground,  the  former 
have  almost  advanced  to  maturity.  Since  the  crop  on  summer-fallow 
is  delayed  to  autumn — till  the  eve  of  commencing  another  agricultural 
year — the  practical  effect  of  the  delay  is  to  dispense  with  a  crop  for  a 
whole  year  on  that  part  of  the  fallow-break  which  is  summer-fallowed, 
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and,  on  this  account,  such  a  fallowing  is  commonly  called  a  bare^ 
fallow.     As  an  entire  crop  is  dispensed  with,  bare-fallowing  should  im- 
part  such  advantages  to  the  land  as  to  compensate  for  the  rest  and 
indulgence  which  it  receives ;  and  so,  in  fact,  are  its  advantages  felt  on 
some  sorts  of  soils.    But  the  truth  is,  after  all,  that  bare-fallowing  is  a 
necessitous  operation  in  soils  that  will  not  carry  green  or  summer  crops ; 
and  if  such  soils  will  not  carry  them,  they  must  be  operated  on  so  as  to 
be  made  suitable  for  a  crop  which  they  will  not  only  bear  to  perfection, 
but  will  pay  the  expense  of  the  operation.     The  sort  of  soils  alluded  to 
are  heavy  clays ;  and  why  will  t?^i/  not  bear  green  summer-crops  ?  A 
satisfactory  reason  cannot  be  given  ;  but  the  fact,  as  developed  by  expe- 
nence,  is,  that  their  nature  is  unkindly  to  the  growth  of  plants  commonly 
used  in  a  green  state ;  and  their  heavy,  wet,  and  obdurate  nature,  pre- 
vents them,  at  any  rate,  from  being  prepared  in  time  for  sowing  such 
plants.    Could  clays  be  altered  in  their  nature  by  any  means,  they  might 
be  employed  in  raising  summer-crops  as  well  as  the  naturally  more 
kindly  soils ;  and  such  a  change  has  been  effected  on  many  clay  soils  which 
Trere  formerly  incapable  of  rearing  them ;  and  the  change  has  been 
effected  by  ameliorating  their  texture  by  thorough-draining,  skilful  til- 
lage, and  liberal  manuring  and  liming.    In  this  way  the  bounds  of  bare- 
iallow  have  been  much  circumscribed,  and  those  of  green  crops  as  much 
extended.     Still  the  heavier  class  of  clays — the  deep  alluvial  clays — 
bave  not  yet  been  ameliorated  to  the  degree  of  bearing  green-crops  pro- 
fitably, so  they  must  continue  to  be  bare-fallowed ;  but  more  than  this, 
part  of  even  the  ameliorated  soil  of  almost  every  farm  is  necessitated  to 
^  bare-falloi^ed,  for  want  of  an  adequate  supply  of  farm-yard  manure. 
Farms  in  the  vicinity  of  large  towns  may  be  amply  supplied  with  ex- 
tnneous  manure,  to  make  up  for  the  deficiencies  of  the  farm-yard ;  but 
u  most  farms  are  beyond  the  reach  of  such  assistance,  it  may  be  al- 
l^d  that  bare-fallowing,  to  some  extent,  is  practised  every  year  upon 
«very  farm ;  though  the  limits  of  compulsory  fallowing  have  been  much 
^^mscribed  of  late  years  by  the  purchase  of  extraneous  manure  from 
^i^t  sources,  which  are  easily  conveyed,  and  sold  at  prices  that  afford 
ft  profit    Those  manures,  and  I  only  allude  to  them  here,  are  bone-dust 
ftod  goano.     These,  superadded  to  draining  and  deep-ploughing,  have 
afforded  the  power  to  cultivate  green-crops  upon  soils  which  were  natu- 
'^y  mifit  for  them ;  and,  without  such  auxiliaries,  soils  suitable  for  their 
powth  would  be  obliged  to  be  bare-fallowed,  to  allow  time  to  collect 
we  requisite  quantity  of  manure  to  support  their  fertility.    Until  manure 
^  therefore,  obtained  in  sufficient  quantity,  bare-fallow  must  exist ;  but 
^beneYer  that  desideratum  shall  be  accomplished,  many  farms  will  dis- 
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pense  with  bare-fallow  altogether.  But  there  is  a  natural  obstacle  to 
the  increase  of  manure  in  farms  themselves ;  for  it  so  happens,  that  the 
greatest  quantity  of  straw,  which  is  the  great  source  of  fertilizing 
manure,  is  afforded  by  land  the  least  fitted  for  green  crops  ;  and,  on  the 
contrary,  land  best  fitted  for  green  crops  affords  the  least  quantity  of 
straw.  Turnip-soils  cannot  supply  as  much  straw  as  to  manure,  to  the 
degree  and  in  the  state  it  should  be  applied  to  green  crops,  little  more 
than  ^  of  the  fallow-break ;  whereas  clay  soils  afford  as  much  straw  for 
manure,  in  the  state  in  which  it  may  be  applied  to  them  in  bare-fallow, 
as  sufficiently  to  manure  the  fallow-break. 

(2820.)  The  land  subjected  to  bare-fallowing  should  have  the  strongest 
texture,  be  foulest  of  weeds,  if  any  there  be,  and  be  situate  farthest  from 
the  steading,  that  the  carriage  of  turnips  may  be  rendered  as  short  as 
practicable.  The  winter  treatment  of  the  fallow  land  is  the  same  as 
that  for  the  summer  crops,  and  this  has  already  been  described  in  pre- 
paring the  soil  for  potatoes  (2406.)  and  turnips  (2499.).  If  one  furrow 
— that  of  two-out-and-two-in,  or  of  four-out-and-four-in — has  been  given 
to  the  fallow-break  after  cross-ploughing,  it  will  be  as  much  as  time 
can  afford  from  working  the  potato  and  turnip  land ;  and  when  it  is 
found  that  the  fallow-break  will  not  likely  be  worked  for  some  time  to 
come,  it  is  better  to  let  it  lie  in  the  rough  state  left  by  the  plough, 
than  to  render  it  smooth  with  the  harrow ;  because,  should  dry  weather 
ensue,  the  air  will  more  easily  affect  rough  than  smooth  land,  or  should 
it  prove  wet,  the  rain  will  less  likely  render  rough  land  tough,  than  land 
in  a  compact  and  smoothened  state,  and  in  strong  soil,  rain  most  advan- 
tageously moulders  down  rough  clods. 

(2821.)  When  leisure  is  again  afforded  to  pay  attention  to  the  fallow 
break  from  the  advanced  working  of  the  turnip-land,  the  state  of  the 
fallow-soil  should  be  particularly  examined.  Should  the  weeds  in  the 
soil  consist  principally  of  fibrous  and  fusiform-rooted  plants,  they  will  be 
easily  shaken  out  by  the  harrows  in  dry  weather ;  but  should  the  running 
roots  of  weeds  be  found  to  have  threaded  themselves  through  hard  round 
clods,  these  will  not  be  so  easily  detached,  and  it  requires  considerable 
skill  in  the  farmer  to  conduct  his  operations  so  as  to  detach  them  with 
the  least  application  of  labour.  It  is  inattention  to  these  states  of  the 
weeds  which  causes  so  much  unnecessary  work  in  the  subsequent  part 
of  summer  in  cleansing  fallow  land.  If  clods  containing  portions  of  the 
running  roots  of  plants  are  knocked  ever  so  much  about  in  dry  weather, 
they  may  be  broken  into  smaller  fragments  ;  but  the  roots  in  them  will 
be  subdivided  into  as  many  pieces  as  there  are  broken  clods,  and  the 
land  will  be  as  far  from  being  cleared  of  weeds  as  ever,  nay,  the  greater 
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nmnber  of  parts  in  which  the  roots  are  divided,  so  many  more  chances 
have  the  weeds  of  being  disseminated  over  the  land. 

(2822.)  In  such  a  case,  which  is  of  frequent  occurrence  on  strong 
land,  the  best  plan  is  to  allow  the  roots  to  grow  for  a  time,  and  the  force 
of  vegetation  will  have  sufficient  power  to  break  the  clods,  or  will  ren- 
der them  easily  so  by  the  roller,  or  to  reduce  the  clods  by  rolling  after 
such  a  shower  of  rain  as  shall  have  nearly  penetrated  them.    A  precau- 
tion in  the  use  of  the  roller  should,  however,  be  here  observed.    When 
most  of  the  soil  is  in  a  mouldy  state,  rolling  the  hard  clods  found  on  it, 
will  only  bury,  not  break  them.    Rolling,  with  a  view  to[,breaking  large 
dods,  should  therefore  be  performed  when  the  soil  is  in  a  firm  state, 
against  which  the  clods  will  be  reduced  to  powder.    After  such  a  roll- 
ing, the  land  should  be  harrowed  a  double  tine,  first  one  way,  and  then 
across  another  way.    The  weeds  and  weed-roots  will  then  be  seen  upon 
the  surface.    It  is  not  expedient  to  gather  weeds  immediately  on  their 
being  collected  by  the  harrows,  as  a  good  deal  of  firesh  soil  adheres  to 
them.    A  day  or  two  of  drought  should  intervene,  and  the  weeds  will 
then  be  easily  shaken  free  of  soil  by  the  hand.    It  has  been  recommended 
by  writers  to  gather  the  weeds  of  fallow-land  by  a  raking  implement, 
such  as  the  American  hay-rake,  fig.  501 ;  but  every  instrument  of  the 
kind  will  rake  together  clods  as  well  as  the  weeds  adhering  to  them,  and 
if  *-.«  art^.™,  »«.«,.  ,..d,. «,.  I-d  ,iU  be  Jp.™™hed  b, 
the  loss  of  its  finest  soil ;  whereas  the  hand  which  throws  the  weeds  into 
convenient  heaps,  can  at  the  same  time  shake  them  free  of  soiL     In 
ocdleeting  weeds,  the  field- workers  should  be  ranged  in  a  row  as  when 
weeding  com,  every  two  throwing  the  weeds  into  the  same  heap ;  and  the 
rows  of  heaps  should  be  placed  as  far  asunder  as  to  allow  a  cart  to  pass 
between  them,  and  take  away  2  rows  at  a  time.    Many  writers  recom- 
mend the  weeds  to  be  burnt  on  the  ground.    No  doubt,  weeds  will  bum 
readily  enough  when  dry,  and  the  ashes  of  weeds  constitute  good  manure, 
Imt,  tx  my  part,  I  never  saw  heaps  of  weeds  thoroughly  burned,  and 
hare  seen  their  renudns  scattered,  again  to  render  the  land  fouL    I 
agree  with  Lord  Karnes,  that  it  is  better  to  make  a  vegetable  compost 
with  weeds,  than  to  destroy  them  by  incineration,  and  with  him  readily 
demand,  **  What  better  policy  than  to  convert  a  foe  into  a  friend  1" 
It  is  impossible  to  determine  beforehand  how  many  times  fallow-land 
dioold  be  ploughed,  harrowed,  gmbbed,  and  rolled,  to  render  it  clean ; 
but  it  should  be  borne  in  mind,  to  incur  the  least  expenditure  of  labour  in 
acocnnplishingthe  object  fully.    It  was  once  the  practice  to  work  frdlow- 
land  until  it  was  reduced  to  the  state  of  meal ;  but  experience  has  long 
eslabfifihed  it  as  a  f&ct,  to  be  better  for  the  ensuing  crop  of  wheat  to 
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preserve  a  good-sized  clod  upon  the  surface  of  the  ground  in  winter, 
however  much  the  ground  may  be  otherwise  pulverized.  The  land  musi 
have  been  very  foul,  the  weather  very  unpropitious,  or  much  time  wasted, 
if  the  iallow-land  is  not  ready  for  the  manure  by  the  beginning  oi 
August,  before  the  chance  of  harvest  interfering  with  the  process  oi 
manuring. 

(2823.)  The  usual  mode  of  laying  dung  on  fallow-land  is  to  feer  the 
ridges  (829.),  cart  on  the  manure  in  heaps,  spread  them,  and  plough  the 
manure  in.  So  far  as  I  have  observedr  the  manure  is  spread  over  a 
large  portion  of  the  surface  some  time  before  it  is  ploughed  in,  when, 
of  course,  much  of  its  moisture  will  be  evaporated.  I  very  much  prefei 
another  mode  of  ploughing  in  the  dung,  which  is,  to  angle-drill  the  land 
in  preparation  for  the  dung ;  that  is,  to  set  up  the  land  in  single  drills 
(2172.),  and  fig.  379,  from  the  flat  without  any  feering,  beginning  at  one 
corner  of  the  field,  and  terminating  at  the  opposite  one :  the  plougl 
making  the  drill  in  one  bout,  the  cart  depositing  the  manure  for  3  drills. 
4  women  spreading  it  immediately  after  the  cart,  and  the  plough  fol- 
lowing and  covering  up  the  dung  in  one  drill  in  another  bout  (exactly  as 
represented  in  potato-planting,  fig.  41 1),  is  a  process  which  so  quicklj 
and  completely  covers  in  the  dung,  while  in  possession  of  its  moisture, 
that  it  should  be  universally  adopted.  The  land  remains  in  the  drilled 
state  until  prepared  for  the  wheat  seed  in  autumn. 

(2824.)  Fallow-land  is  not  dunged  so  heavily  as  that  for  green  crops, 
not  so  much  from  fallowed  soils  not  bearing  heavy  manuring,  as  from 
want  of  manure.  From  12  to  15  tons  the  imperial  acre  is  an  ordinarj 
manuring  for  fallow.  The  manure  need  not  be  so  well  fermented  as 
for  green  crops,  as  there  is  usually  sufl&cient  time  for  its  fermentation 
in  the  ground  before  the  wheat  is  sown.  If  there  is  not  sutiieient  time 
it  should  be  fermented  before  its  application,  as  it  is  not  expedient  tc 
sow  wheat  to  stand  the  winter  in  soil  rendered  hollow  by  rough  dung 
In  strong  carse  clay,  the  manure  is  often  applied  in  a  state  little  re- 
moved from  wet  straw,  and  yet  it  seems  to  answer  well  in  such  a  soil. 

(2825.)  While  treating  of  fallow,  it  is  necessary  to  notice  the  li^nin^ 
of  land,  as  lime  is  commonly  applied  at  that  period  of  the  rotation  ol 
crops,  though  by  no  means  applied  every  time  the  land  is  fallowed.  Il 
has  always  been  a  favourite  practice  with  farmers  to  apply  lime  is  as 
caustic  a  state  as  practicable ;  because,  perhaps,  it  is  then  in  the  state  oi 
finest  powder,  and  easily  commixes  with  every  species  of  soil.  Whet 
obtained  from  the  kiln  or  from  shipboard,  it  is  in  lumps,  light  in  weight, 
and  are  technically  called  lime-shells.  There  is  a  difference  in  the  prac- 
tice of  disposing  of  lime-shelU  while  in  preparation  for  the  soil*     Some 
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lay  down  the  shells  in  small  heaps  upon  the  feered  ridges,  while  others 
lay  them  in  large  heaps  along  a  head-ridge.  It  is  clear  that  shells  can- 
not be  laid  at  once  upon  the  land,  unless  the  land  had  previously  been 
sufficiently  fallowed ;  and  as  land  occupies  a  considerable  time  in  being 
fallowed  in  a  proper  manner,  it  is  also  clear,  that  no  considerable  quantity 
of  lime  can  be  driven,  after  the  fallow  is  ready*  unless  the  kilns  are 
situate  very  near ;  and,  at  any  rate,  it  is  unnecessary  to  lay  the  lime  upon 
the  land,  but  at  a  short  period  before  the  wheat  is  sown.  Besides,  when 
shells  are  placed  in  heaps  on  the  ridges,  they  must  remain  a  considerable 
time  there  till  reduced  to  powder  by  the  air,  when  the  lime  will  have  lost 
Jk  considerable  portion  of  its  causticity  by  union  with  the  carbonic  acid  of 
^e  air,  unless  a  good  deal  of  rain  shall  have  fallen  to  hasten  its  slaking. 
7o  preserve  the  shells  intact>  till  needed,  they  should  be  put  in  large  heaps, 
'the  outer  surface  of  which  may  become  neutralized  by  the  action  of  the 
wr,  but  the  interior  of  which  will  not  be  so  affected.  Meantime  the  land 
is  worked  as  opportunity  offers,  while  the  heaps  occupy  a  head  ridge. 

(2826.)  A  week  or  so  before  the  lime  is  applied,  water  is  poured  on 
the  large  heaps  of  shells,  in  order  to  reduce  them  to  a  state  of  impal- 
pable powder.     The  water  will  all  be  absorbed  by  the  lime,  which  will, 
nevertheless,  continue  quite  dry,  thereby  indicating  that  the  water  has 
disappeared  by  reason  of  its  chemical  union  with  the  lime.     A  great 
quantity  of  heat  is  evolved  during  the  time  the  lime  takes  to  fall  to 
powder ;  and  when  that  last  has  been  accomplished,  the  heaps  will  have 
swelled  to  more  than  3  times  their  former  size,  when  the  lime  is  said  to 
be  flaked,  and  is  then  in  its  most  caustic  state.     While  the  slaking  is 
proceeding,  the  land  that  was  manured  in  drills  is  cross-harrowed  a 
doable  tine,  to  make  it  flat ;  after  which  the  ridges  are  feered  ;  and  the 
6ne  is  then  spread  along  the  feered  ridges.    The  lime  is  spread  in  this 
^y: — ^The  frying-pan  shovels,  fig.  176,  are  the  best  implements  for 
flliBg  carts  with,  and  spreading  lime  on  land*     A  calm  day  should  be 
Aosen  for  the  purpose,  but  should  there  be  an  air  of  wind,  the  single- 
boTBe  carts  should  be  so  placed  at  the  heaps  as  that  the  lime-powder 
^bich  floats  in  air  should  be  blown  away  from  the  horses  and  men. 
Powdered  lime  is  heavy,  but  all  that  can  lie  upon  a  shovel  is  so  light, 
^t  one  ploughman,  takes  a  heap,  and  with  one  of  his  horses  in  a  cart, 
'or  a  yoking  at  a  time,  fills  his  own  cart,  and  spreads  the  lime  from  it 
^n  the  land,. with  the  shovel.    The  liming  should  be  conducted  against 
^^  wind  ;  and  when  a  number  of  men  take  from  dififerent  heaps,  they 
•bould  80  arrange  themselves  along  the  feered  ridges  as  that  the  cart 
"^est  down  the  wind  takes  the  lead  in  spreading.    In  spreading  lime, 
m  man  walks  along  the  middle  of  the  feered  riJge,  and  casts  tho 
^orelfuls  right  and  left  from  the  middLe  towards  the  feering  furrows, 
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which  will,  of  course,  become,  by  ploughing,  the  crowns  of  the  future 
ridges.  The  man  who  can  cast  the  shoyelfuls  with  either  hand  will 
spread  lime  better  than  one  who  is  right  or  left  handed  only.  The  lime 
should  be  spread  evenly  over  the  sufface,  but  it  may  be  spread  thicker  on 
one  part  of  the  field  than  another,  according  to  the  nature  of  the  soil. 
On  light  knolls  it  may  be  spread  thinner  thim  in  hollows,  where  the  soil 
is  either  deeper  or  stronger.  Frogressiyely  as  the  lime  is  spread,  ridge 
after  ridge,  it  is  harrowed  in  and  mixed  with  the  soil ;  and  immediately 
on  the  entire  field  being  limed,  the  ridges  are  ploughed  with  a  Itffht 
furrow,  to  bury  the  lime  as  little  as  possible,  and  which  constitutes  the 
seed-furrow  of  the  future  crop.  It  will  be  observed,  from  what  has 
been  said  on  the  manuring  and  liming  of  fallow-land,  that  the  lime  is 
spread  aboTe  the  dung,  and  sometime  after  its  application.  This  relar- 
tion  between  the  two  substances  is  held,  because  it  is  conceiyed,  that,  as 
dung  has  a  natural  tendency  to  rise  to  the  sur£Eu;e,  and  lime  to  descend, 
this  is  the  proper  relation  they  should  bear  in  the  soil.  Wheneyer  rain 
fiedls,  the  liming  should  be  discontinued. 

(2827.)  It  is  proper  to  put  a  cloth  oyer  the  horse's  back  and  the  haiv 
ness,  and  the  men  may  coyer  their  face  with  crape,  to  save  its  orifices 
being  cauterised  by  the  quick-lime.  The  horses,  when  loosened  from 
work,  should  be  thoroughly  wisped  down  and  brushed,  to  free  them  of 
eyery  particle  of  lime  tiiat  may  haye  found  its  way  among  the  hair ;  and, 
shoidd  the  men  feel  a  smarting  in  their  eyes  or  nose,  a  little  sweet  thick 
cream  will  be  felt  as  an  agreeable  emollient ;  and  the  same  application 
will  proye  useful  to  the  horse's  eyes  and  nose. 

(2828.)  The  quantity  of  lime  that  should  be  applied  depends  on  the 
nature  of  the  soil,  the  lighter  soils  requiring  the  less,  and  the  stronger 
soils  the  greater  quantity.  On  light  turnip-soils,  some  think  120  bushels 
to  the  imperial  acre  sufl&cient,  whilst  I  haye  used  150  bushels  with  benefit. 
I  have  seen  as  much  as  510  bushels  applied  to  the  imperial  acre,  wheat- 
land,  with  manifest  advantage.  But  perhaps  from  150  to  240  bushels 
may  be  considered  fair  average  quantities,  according  to  the  nature  of  the 
soil.  On  weak  moory  soils,  75  bushels  are,  perhaps,  enough  to  commence 
its  improvement  with.  The  sort  of  lime  should  determine  the  quantity 
applied,  the  stronger  being  used  in  less  quantity  than  the  weak.  The 
English  lime  is  much  more  caustic  than  the  Scotch.  It  is  not  customary 
to  apply  lime  often  to  land,  a  farmer  not  thinking  it  expedient  to  apply 
it  oftener  than  once  in  a  lease  of  19  years,  on  account  of  its  expense.  Its 
common  price  is  3s.  per  boll  of  6  bushels,  consequently  its  entire  cost, 
at  those  quantities,  will  be  from  L.3,  15s.  to  L.6  per  acre  for  the  best 
sea-borne  English  lime,  exclusive  of  carriage  ;  the  Scotch  sells  for  10s. 
per  cart-load  of  4  bolls,  including  carriage  for  10  miles. 
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(2829.)  Lime  is  applied  at  different  periods  of  the  year,  according  to 
the  state  of  the  land.  On  summer-fallow  it  is  applied  immediately 
before  the  wheat  is  sown  in  autumn.  It  is  also  used  immediately  after 
taking  up  the  potato  crop  in  autumn.  It  is  applied  to  the  land  cleared 
of  turnips  by  sheep,  just  before  the  sowing  of  the  barley-seed  in  spring. 
It  is  also  applied  before  the  turnip-seed  is  sown  in  the  beginning  of  sum- 
mer ;  and  it  may  be  applied  to  lea  immediately  before  being  ploughed 
for  oats  in  early  spring.  I  do  not  say  that  it  is  immaterial  to  the  proper 
use  of  lime  to  choose  the  season  in  which  it  is  applied,  conyenience  often 
determining  that  point  as  much  as  propriety ;  but  experience  has  taught 
that  it  is  used  to  manifest  advantage  when  spread  on  land  in  summer- 
fidlow,  and  for  barley-seed  immediately  after  the  ground  has  been  cleared 
of  turnips  by  sheep. 

(2830.)  Lime  is  usually  procured  in  summer  and  autumn,  as  the  kilns 
are  only  kept  in  activity  in  those  seasons,  so  when  it  is  intended  to  ap- 
ply it  in  spring,  it  is  necessary  to  procure  it  in  autumn,  and  keep  it  all 
winter ;  and  to  preserve  it  in  the  desirable  state  in  winter,  the  heaps  of 
shells  should  be  covered  with  a  thick  coating  of  earth,  and  every  crevice 
that  appears  in  it  should  be  immediately  filled  up.  I  am  quite  aware 
ol  the  opinion  of  some  fanners  that  lime  is  equally  efficacious  in  the 
soil  in  the  effete  as  in  the  caustic  state,  and  Lord  Kames  was  of  that 
opinion ;  and,  therefore,  precautions  to  preserve  it  in  a  caustic  state  in 
winter  may,  by  them,  be  deemed  unnecessary;  but  as  the  general  opinion 
runs  in  favour  of  quick-lime,  and  which  opinion  I  support,  I  have  treated 
the  subject  accordingly,  until  experience  shall  instruct  us  better.  There 
is  this  advantage,  however,  in  using  quick-lime,  that  it  is  much  more 
easily  spread  upon,  ploughed  into,  and  mixed  with  the  soil  than  effete 
lime. 

(2831.)  It  is  supposed  that  light  and  heiit,  together  with  cleansing  and  work- 
ing, have  a  beneficial  effect  upon  soil.  That  these  agencies  promote  fertility 
in  some  way,  perhaps  by  affording  facility  to  the  union  of  oxygen  with  the  soil, 
Bppears  certain,  for  a  smaller  quantity  of  manure  will  raise  as  large  a  crop  with 
bare-fallow  as  a  greater  quantity  without  it ;  and  yet  this  particular  result  is 
only  obtained  from  a  peculiar  class  of  soils — ^namely,  the  strong  clays,  for  all 
taniip  soib  actually  become  more  fertile  by  the  overshadowing  of  a  luxuriant 
erop  of  leaves  than  by  bare-fallowing. 

(2832.)  The  action  of  lime  upon  land  seems  generally  well  understood  by 
&rmer8.  They  conceive  that  lime  operates  in  two  ways  upon  soil,  namely, 
meehaoically  and  chemically.  Mechanicalfyf  it  subdivides  the  adhesive  por- 
tions of  obdurate  clay ;  hence  it  was  customary  in  the  Carse  of  Gowrie,  when 
the  high  price  of  grain  remunerated  the  outlay,  to  apply  lime  to  the  land  every 
time  it  was  bare-fallowed,  that  is,  every  6  or  8  years  according  to  the  rotation 
of  crops  pursued.  I  suspect  that  liming  is  not  now  so  frequent  there  as  it  was 
wmit  to  be.  Chemically^  lime  unites  with  vegetable  matter,  and  assists  in  its 
decomposition,  hence  it  has  been  found  to  act  very  beneficially  on  all  deafBoSa. 
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It  renders  loose  soils  more  firm.     In  strictly  chemical  language,  quicklime  acts 
as  an  alkali,  and  this  property  has  ltd  some  writers  to  assert,  tliat  green  vege- 
tables are  not  decomposed,  but  rather  preserved,  by  cauhtic  lime — a  result  wliich 
cannot  be  experienced  by  the  pi*actical  farmer  in  the  soil ;  because,  as  caubtic 
lime  very  soon  becomes  a  compound  of  a  hydrate  and  a  carbonate  in  the  soil, 
the  property  of  this  latter  state  is  to  accelerate  rather  than  retard  the  decom- 
position of  vegetable  matter.    As  the  consideration  of  this  subject  would  lead  us 
into  a  long  discussion,  I  must  content  myself  with  quoting  only  a  part  of  the  ac- 
count of  the  theory  of  its  action  by  Professor  Johnston,  in  order  to  shew  that 
theopinions^f  farmers  is  not  far  astray  on  this  subject,  which,  in  some  respects, 
is  yet  but  obscurely  understood.    "  Lime  acts  in  two  ways  on  the  soil,"  says  the 
Professor.     "  It  produces  a  mec'ianical  alteration,  which  is  simple,  and  easily 
understood,  and  is  the  cause  of  a  series  of  chemical  changes,  which  are  really 
obscure,  and  are  as  yet  susceptible  of  only  partial  explanation.     In  the  finely 
divided  state  of  quick-lime,  of  hlaktd  lime,  or  of  soft  and  crumbling  chalk,  it 
stiffens  very  loose  soils,  and  opens  the  stiff er  clays ;  while  in  the  form  of  lime- 
stone gravel,  or  of  shell-sand,  it  may  be  employed  either  for  opening  a  clay  soil, 
or  for  giving  body  and  firmness  to  boggy  land.    These  effects  and  their  explana- 
tion are  so  obvious  to  you,  that  it  is  unnecessary  to  dwell  upon  them.    Tlie  pur- 
poses served  by  lime,  as  a  chemical  constituent  of  the  soil,  are  at  least  of  four 
distinct  kinds.     1.  It  supplies  a  kind  of  inorganic  food,  which  appears  to  be 
necessary  to  the  healthy  growth  of  all  our  cultivated  plants.     2.  It  neutralizes 
acid  substances  which  are  naturally  formed  in  the  soil,  and  decomposes,  or  renders 
harmless,  other  noxious  compounds  which  are  not  unfrequently  within  reach  of 
the  roots  of  plants.     3.  It  changes  the  inert  vegetable  matter  in  the  soil,  so  as 
gradually  to  render  it  useful  to  vegetation.     4.  It  causes,  facilitates,  or  enables 
other  useful  compounds,  both  organic  and  inorganic,  to  be  produced  in  the  soil, 
or  so  promotes  the  decomposition  of  existing  compounds  as  to  prepare  them 
more  speedily  for  entering  into  the  circulation  of  plants.''*     In  conclusion  on 
this  subject,  when  we  consider  that  1  ton  of  limestone  is  reduced  in  weight  to  a 
little  more  than  1 1  cwt.  of  shells  by  burning,  we  cannot  but  admire  the  simple 
art  which  renders  so  valuable  a  material  available  to  the  purposes  of  the  farmer, 
even  when  it  is  situate  at  a  considerable  distance  from  his  farm. 

(2833.)  As  fallowed  land  is  usually  manured  along  the  feered  ridges  by 
depositing  the  loads  into  heaps,  I  might  here  give  a  table  shewing  the  number^ 
of  heaps  each  cart  should  afford  in  manuring  an  acre  with  a  given  number  oC 
cart-loads ;  but  as  heaps  of  manure  are  so  indefinite  a  standard  of  measure,  sncli^ 
a  table  would  practically  prove  of  little  service.  A  much  moi'e  accurate  pi 
is  to  number  the  ridges  on  an  acre  in  each  field,  and  at  every  part  of  a  fi^l 
where  the  ridges  are  changed  in  lengtli,  as  I  have  recommended  before  (478.)  -^ 
and  try  and  lay  down  the  manure  on  the  first  ridge  in  the  proportion  it  i^3 
proposed  to  manure  the  acre,  and  by  the  time  the  second  ridge  is  gainid,  the  mai — ^ 
who  hawks  out  the  dung,  fig.  410,  will  have  found  out  how  close  the  hawktul^ 
should  be  laid  down,  and  how  largo  the  heaps,  if  any,  should  be  made. 

(2834.)  There  is  a  species  of  fallowing  sometimes  practised,  which,  althouoL  " 
I  do  not  approve  of,  I  must  nevertheless  notice — it  is  what  is  technically  callec3 

•  See  the  whole  of  the  xviith  Lecture  of  Johnston's  Lectures  on  Agricultural  Chemistry,  fronc^ 
p.  628  to  p.  608,  for  a  careful  examination  of  the  properties  of  lime  in  reference  to  its  effects  oi^ 
the  soil.  This,  in  my  opinion,  is  the  most  valuable  monograph  on  lime,  as  a  material  used 
agricolture.  that  has  ever  appeared. 
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rag-fallomng.  It  consists  of  pulverising  lea  ground  in  summer  to  its  prepara- 
tion for  wheat  in  autumn.  The  lea  is  broken  up  in  August,  or  as  long  before 
harvest  as  to  allow  time  for  the  land  to  be  worked  ere  the  commencement  of 
harvest ;  -and  as  the  object  is  to  reduce  the  turf  as  much  as  possible,  the  first 
ploughing  should  bo  given  with  a  shallow  furrow.  After  tte  soil  becomes  dry, 
it  should  be  harrowed  repeatedly  in  double  tines  along  and  across  the  ridges  in 
order  to  tear  the  furrow-slices  to  pieces,  and  to  shake  the  earth  from  the  grass. 
The  ground  tlien  should  lie  some  days  to  dry,  when  it  may  be  harrowed  again, 
if  it  is  thought  that  any  more  earth  can  be  shaken  from  the  turf.  After  the 
turfs  are  greatly  withered,  the  land  should  be  cross-ploughed  with  a  deeper  fur- 
row to  bring  up  a  body  of  mould,  which,  when  dry,  should  again  be  harrowed, 
that  the  now  light  turfs  may  be  brought  to  the  surface  still  farther  to  wither 
and  die.  The  land  should  then  be  ploughed  in  ridges  for  the  seed-furrow,  to 
remain  till  seed-time  after  harvest,  by  which  time  it  will  have  consolidated  and 
be  in  readiness  for  the  seed. 

(2835.)  Wheat  appears  to  grow  very  well  in  England  after  lea,  and  as  it 
does  so  on  one  furrow,  there  is  no  need  there  of  rag-fallowing ;  but  the  case  is 
different  in  Scotland,  where  wheat  never  thrives  upon  one  furrow  after  lea,  and 
the  expedient  of  rag-fallowing  is  adopted  to  form  a  consolidated  mould  for  the 
plant ;  but  in  attempting  to  attain  this  end,  the  opposite  error  is  frequently  com- 
mitted, that  of  rendering  the  soil  too  loose  for  wheat;  at  all  events,  the  crop  never 
looks  promising  after  such  a  mode  of  fallowing,  and,  in  truth,  the  expedient  is  never 
resorted  to  but  by  farmers  who  take  advantage  of  their  land.  And  yet  there  is 
00  apparent  reason  why  wheat  should  not  succeed  after  lea  in  Scotland  as  well 
as  in  England.  Manure,  to  be  sure,  cannot  be  applied  upon  the  surface  of  the 
lea,  as  it  would  be  in  the  way  of  working  the  rag-fallow,  and  the  seed-furrow  on 
lea  cannot  be  obtained  so  deep  as  to  bury  any  manure  but  in  the  shortest  state. 

(2836.)  It  has  been  ascertained,  however,  that  by  using  the  presser-roller, 
fig.  381,  in  compressing  the  first  furrow  on  rich,  mellow,  tender  lea,  wheat  may 
be  successfully  raised  in  Scotland ;  it  is,  therefore,  surprising  why  this  imple- 
ment has  not  found  its  way  into  general  use,  though  it  is  not  difficult  to  discover 
an  obstacle  to  itj  extended  use  as  a  substitute  for  rag-fallow,  namely,  the  sacri- 
fice of  pasture  which  lea-wheat  necessarily  occasions,  and  to  which  may  be  added 
a  circumstance  that  makes  the  sacrifice  greater,  that  the  same  land  which  bears 
the  best  wheat  yiulds  the  best  pasture. 

(2837.)  This  seems  a  favourable  opportunity  to  notice  a  species  of  field- 
labour,  namely,  spade-husbandry,  which  has  of  late  years  been  recommended  as 
a  substitute  for  summer- fallowing ;  not  on  a  small  scale,  as  suitable  to  the  case 
of  cottiers  and  small  farmers  only,  but,  on  a  large  one,  fitted  for  a  farm  of  the 
largest  class.  The  only  farmer  I  have  heard  of,  who  has  practiced 'spade-hus- 
bandry on  a  scale  commensurate  with  ordinary  farming  in  Scotland,  is  Mr 
Archibald  Scott,  Southfield,  East  Lothian.  **  In  1831,"  says  Mr  Scott,  *•  I 
determined  to  ascertain  the  difference  of  the  expense  and  produce  between  trench- 
ing land  with  the  spade,  and  suminor-fallowing  with  the  plough  in  the  usual 
way.  I  therefore  trenched  13  acres  of  my  summer-fallow  break  in  the  months 
of  June  and  July.  I  found  the  soil  about  14  inches  deep ;  and  I  turned  it  com- 
pletely over,  whereby  putting  up  a  clean  fresh  soil  in  the  room  of  the  foul  and 
exhausted  mould,  which  I  was  careful  to  put  at  the  bottom  of  the  trench ;  and 
this  operation,  I  found,  cost  about  L.3,  12s.  per  imperial  acre,  paying  my 
labourers  with  Is.  6d.  per  day.'*  Here  it  is  necessary  for  me  to  state,  that  Mr 
Soott  refers  to,  and  makes  his  calculatioBs  according  to  the  Scotch  acre,  the 
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usual  measure  of  land  still  adhered  to  by  the  fanners  of  East  Lothian ;  but  the 
particulars  about  to  be  presented  to  jou  from  Mr  Seott's  statement,  I  have 
reduced  to  the  imperial  measure^  which  ought  to  be  the  imperative  standard  of 
the  kingdom.  **  The  rest  of  the  field,  consisting  of  about  1 1  acres.'*  continues 
Mr  Scott,  <^  I  wroi:^ht  with  the  plough  in  the  usual  way,  giving  it  6  fiirrows, 
with  the  suitable  harrowing :  I  manured  the  field  in  August,  the  trenched  got 
7  cart-loads  per  acre,  the  ploughed  land  14.  The  field  was  sown  in  the  middle 
of  September,  and  the  whole  turned  out  a  bulky  crop  as  to  straw,  particularly 
the  trenched  portion,  which  was  very  much  lodged.  On  thrashing  out  both,  I 
found  them  to  stand  as  under : — 

By  trenched  wheat,  42  bushels  per  acre,  at  68.  9d.,  L.14    3     5 

To  2  yean'  rent,  at  40s.  per  annum,  L.4    0  0 

...  expense  of  trenching,           .         .                 •  3  12  0 

...  seed,  2^  busheli,  at  6s.  9d.  per  bushel,  0  16  10 

...  7  cart-loads  of  manure,  at  38.  9d.  per  load,     .  16  3 

«"  expense  of  harvesting,  thrashing,  and  marketing,    14  0 

Profit,        .  3    4  4 


L.14     3     5   L.14     3     5 


By  ploughed  wheat,  34  bushels  per  acre,  at  6s.  9d.  per  bushel,    L.ll     9    6 
To  2  yean'  rent,  at  40s.  per  annum,  L.4     0    0 

...  6  plonghings  and  harrowings,  at  Ss.,  2     8     0 

...  seed,  21  bushels,  at  6s.  9d.  per  bushel,  0  16  10 

...  14  cart-loads  of  manure,  at  38.  9d.  per  load,  2  12     6 

...  expense  of  harvesting,  thrashing,  and  marketing,     14    0 

Profit,        .  0    8    2 


L.11     9    6  L.11     9    6 


ft 


This  was  but  an  experimental  trial,  and  the  result  was  certainly  an  encourage- 
ment to  perseverance ;  but  still  it  only  proved,  that  trenching  land  with  the 
spade  might  be  a  siU>8titute  for  bare-fallowing,  and  nothing  more ;  it  did  not 
prove  that  summor-fallowing  might  be  dispensed  with,  so  another  experiment 
was  worth  the  trial,  to  ascertain  this  important  point.  Accordingly,  Mr 
Scott  **  now  saw,  that  though  it  might  be  profitable  to  trench  over  my  fallow- 
break  during  the  summer  months,  it  was  by  do  means  making  the  most  of  the 
system,  as  the  operation  was  not  only  more  expensive,  owing  to  the  land  being 
hard  and  dry  in  summer,  but  that  it  was  a  useless  waste  of  time  to  take  a  whole 
year  to  perform  an  operation  that  could  as  well  be  done  in  a  few  weeks,  provided 
labourers  could  be  had ;  and  as,  in  all  agricultural  operations,  losing  time  is 
losing  money  ;  as  the  rent  must  be  paid  whether  the  land  is  carrying  a  crop  or 
not,  so  that  in  taking  one  year  to  fallow  the  land,  and  another  to  grow  the  crop, 
two  years'  rent  must  be  charged  against  the  crop,  or  at  least  there  must  be  a 
rent  charged  against  the  rotation  of  crops  for  the  year  the  land  was  fallowed ;  as 
I  felt  satisfied,  that,  by  trenching  with  the  spade,  the  land  would  derive  all  the 
advantage  of  a  summers/allowing y  and  avoid  all  the  disadvantages  attending  it, 
I  determined  on  trenching  about  40  acres  of  my  fallow-break,  immediately  on 
the  crop  being  removed  from  the  ground,  and  had  it  sown  with  wheat  by  the 
middle  of  November  1832,  and  I  did  not  apply  any  manure,  as  I  thought  the 
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former  erop  was  injured  by  being  too  bulky.     As  the  erop  is  now  thrashed  and 
disposed  of,  it  stands  per  acre  as  follows : — 

By  average  of  the  40  acres,  36  bushels,  at  78.  per  bushel,  L.12  12     0 


To  rent'of  land  per  acre, 
•••  expense  of  trenching, 

•••  seed, 

...  harresting,  thrashing,  and  nuurketing. 

Profit, 


L.2     0  0 

3     4  0 

0  16  0 

14  0 

5     8  0 


L.12  12     0  L.12  12     0" 


This  trial  was  also  satisfactory,  because  it  not  only  proved  that  trenching  with  the 
spade  might  be  substituted  for  summer-fallowing,  but  that  summer-fallowing 
might  be  profitably  dispensed  with  altogether;  but  it  must  be  owned  to  be  rather 
sharp  practice  to  make  the  same  available  soil  begin  to  bear  one  crop  immediately 
after  having  borne  another,  and  that  ufithout  manure,  and  at  a  period  of  the 
rotation  when  manure  is  usually  administered  to  land.     Mr  Scott  seems  quite 
satisfied  with  the  system,  and  so  he  may,  since  it  is  so  decidedly  profitable ;  but 
it  may  be  reasonably  asked,  even  before  experience  has  ascertained  it,  How 
lo^  will  land  be  able  to  bear  this  system  of  trench-fallowing  with  impunity  ? 
*'  Xhe  advantages  of  inching  over  summer-fallow  are,  in  my  opinion,"  says 
Air  Scott,  *'  very  decided,  as  it  is  not  only  cheaper,  but,  as  far  as  I  can  yet  judge, 
madi  more  effectual.    I  am  so  satisfied  of  this,  not  only  from  the  experiments 
above  noticed,  but  from  the  apparent  condition  of  the  land  after  it  has  carried  the 
crop,  that  I  have  this  autumn  cultivated  about  120  acres  with  the  spade,  and  the 
crops  are  at  present,  1834,  very  promising.     When  I  first  commenced,  I  was 
Istoghed  at  by  my  neighbours,  but  now,  when  they  see  me  persevering  in  what 
they  considered  a  very  chimerical  project,  they  are  suspending  their  judgment ; 
sttid  several  of  them  have  made  considerable  experiments  this  year.     I  should 
think  there  are  at  least  300  acres  under  crop-cultivation  in  this  way  this  season 
in  East  Lothian,  while  in  1831,  when  I  commenced,  there  was  not  a  single 
Here.    I  have,  therefore,  the  satisfaction  of  knowing,  that  I  have  been  the  means 
of  causing  L.IOOO  to  be  spent  this  year  amongst  the  labouring  classes  in  my 
immediate  neighbourhood ;  and  I  feel  confident,  that  should  the  season  turn  out 
&woiirable  for  the  wheat  crop,  and  fair  prices  obtained,  their  employers  will  be 
handsomely  remunerated  for  their  outlay.     I  do  not  mean  to  say  that  this 
*yslem  will  succeed  on  any  description  of  soil,  as  it  must  necessarily  be  of  some 
^lepth  to  admit  of  the  operation,  but  there  are  few  districts  where  such  soil  will 
i^Oft  be  found  in  sufficient  abundance  to  give  ample  employment  to  the  popula- 
tion of  the  neighbourhood."*     1  believe  the  adoption  of  this  mode  of  fallowing 
*^*mA  was  made  a  question  between  landlord  and  tenant,  and  since  the  question 
decided  against  the  tenant,  I  have  not  heard  of  any  instance  of  the  pro- 
being  persevered  in.     I  should  like  to  see  it  fairly  established,  that  trench- 
might  be  generally  8ul>stittUed  for  summer-faUowing,  and  I  should  like  to 
d  the  effect  of  trenching  on  land  intended  for  green  crops ;  but  in  neither  case, 
is  obvious,  should  the  land  be  taken  advantage  of  to  be  made  to  bear  a  single 
without  manure  at  the  ordinary  period  of  die  rotation,  as  it  would  be  better 
policy  to  i^ply  a  special  manure  to  check  the  complained  of  exuberant  ten* 
^^mcy  of  growth  in  the  straw  from  coipmon  farm-yard  dung.* 

•  Mr  Scott's  Letter  to  the  Rev.  C.  Gardner.  8th  March  1834. 
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(2838.)  [Of  the  pulverising  implements  used  at  all  spasous,  there  hare  been 
already  described  the  grubher.  Platen  XXIX  and  XXX,  brake  (22tl.).  and  the 
common  land-rollnr,  fig.  303  ;  but  (here  remains  a  class  of  implements  of  the 
same  nature,  whiuh,  tbough  not  numcrou':,  are  yet  of  considerablo  importance  ; 
they  come  also  under  the  denomination  of  rolli-rs,  but  are  peculiar  in  tlieir  cod- 
Btruction,  end  are  particularly  adapted  for  being  used  in  sunimf  r-fallowing.  Th6 
object  of  these  niHcliines  being  to  break  down  the  more  indurated  clods  in  clay 
Boils.  they  are  fitted  to  act  eillier  by  abrasion,  or  by  disintcgratinn,  or  both  com- 
bined. Ono  of  tiie  simplest  of  them  is  tbc  common  plain  roller,  armed  with 
strong  and  brood  iron  spibt^,  the  latter  splitting  the  cluds,  while  the  weight  of 
the  roller  prodiices  tlieir  further  abrasion  ;  this  implement,  however,  stands  low 
in  the  !icale  of  efficiency  when  compartHi  with  othera  which  I  have  to  notice. 

(2839.)  Crosskill's  chd-trwhing  roUer  is  one  of  the  most  efficient  imple- 
meDts  of  this  class,  and  is  here  represented  in  Gg.  506,  which  b  a  view  of  the 


any  idea  of  its  construction,  we 
view,  fig.  607  is  a  side  elevation 


machine  in  the  working  state ;  but  to  convey 
must  exhibit  it  somewhat  in  detail.  With  this 
of  one  of  the  individual  wheels  or  plates  that  go 
to  form  the  body  of  the  roller,  and  coiisiats  of  a 
ring  or  web  of  30  inches  diameter  over  the  ex- 
treme points,  the  web  is  2i  inches  broad  and 
§  inch  thick,  formed  into  angular- pointed  teelh. 
The  ring  is  supported  on  the  four  feathered  arms, 
and  an  eye  I'ormed  in  the  centre  3  inches  in  doptli 
and  2J  inchos  diameter,  fitted  to  move  easily  on 
the  axle  of  the  rulJur.  Correspon'ling  to  each 
teoih  of  the  wheel,  studs  are  cast  on  each  side  of 
the  web,  which  project  1  inch  from  it,  as  seen  in 
E^.  508,  an  edge  view  of  the  wheel,  where  auaa 
ai-etlieproji-cting  studs,  ami  (i  the  eye,  iihewingalso 
the  fi-athi'i's  of  the  .iruis.  The  whi'ds  ihun  formed 
are  threaded,  to  ihe  number  of  23,  upon  a  round 
axle,  2^  iuches  diameter,  upon  wliicli  tliey  are  .nt 
liberty  to  turn  separately,  making  up  the  body 
of  the  roller  a  a,  fig.  60ti,  to  a  length  of  6  leet. 
A  cast-iron  end- frame  b,  is  then  placed  on  each  """  ^"*  "'  '" 

end  of  the  axle,  and  these  are  bolted  to  the  wooden  transverse  bars 
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these  last  also  the  horse-shafts  d  d  are  bolted.  The  axle  is  prolonged  at  each 
end  «  to  an  extent  of  4  or  5  inches,  forming  the  arm  on  which  tiie  carriage 
wheels  are  placed  for  the  removal  o\  the  roller  from  one  6eld  to  another.  The 
carriage  wheels  are  also  of  cast-iron,  3  feet  diameter,  plain  of  course  on  the 
sole ;  and  when  the.se  are  to  be  placed  or  removed,  a  hole  is  dug  in  the  soil  under 
each  wheel,  until  the  wheel  turns  freely  round  and  can  be  moved  on  or  off  the 
axle,  the  roller  then  resting  on  the  ground;  but  when  the  carriage- wheels  are 
shtpt  on  the  axle  and  brought  on  level  ground,  the  whole  weight  is  borne  by 
tlieni,  while  the  body  is  3  inches  clear  of  the  surface.  In  this  state  it  is 
travelled  from  field  to  field,  and,  when  about  to  be  worked,  the  carriage  wheels 
are  removed  by  the  process  just  described. 

(2840.)  The  effect  of  such  a  roller  upon  rough  clay  land  may  be  easily  con- 
ceived, and  that  wiiere  such  a  great  number  of  points  are  brought  jnto  contact 
vvith  the  indurated  clods,  the  result  must  be  their  reduction  to  a  state  approach- 
ing to  the  granular,  especially  if  the  operation  is  repeated.  The  effect  is  entirely 
different  from  that  of  the  plain  roller,  for  with  it,  if  a  clod  does  not  crumble  at 
once  with  its  pressure,  it  is  forced  downward  into  the  soil  in  a  still  solid  state ; 
vrhereas,  with  the  one  now  described,  the  numerous  points,  acting  like  so  many 
wedges,  will  almost  infallibly  split  such  a  clod  into  numerous  fragments,  and 
repetitions  of  the  process  will  produce  a  well  pulverised  surface. 

(2841.)  This  implement  has  been  but  very  partially  used  by  Scottish  farmers, 
tliough  it  is  in  extensive  use  in  England ;  and  perhaps  this  is  to  be  accounted  for 
from  the  much  greater  extent  of  clay  soil  there,  and  from  the  nature  of  the 
cl&js  also,  they  are  more  subject  to  induration.  Where  the  machine  has  been 
tried  in  Scotland,  the  results  have  been  favourable,  but  the  localities  are  not 
numerous  where  such  a  machine  is  called  for.  Perhaps,  also,  the  price  has  been 
^  l>ar  to  its  introduction  here,  for  that,  even  of  the  smallest  size,  is  L.18.  The 
weight  of  the  implement  is  from  16  to  20  cwt.,  it  forms  a  good  draught  for  two 
Wrses,  and  frequently  for  three. 

(2842.)  A  second,  though  perhaps  less  known,  implement  of  this  class  is  the 
^uble  conical  pulverizing  roller,  invented  by  J.  Stewart  Hepburn,  Esq.  of  Col- 
<iuhalzie,  near  Crieff,  Perthshire.*     In  the  construction  of  this  machine  Mr 
Hepburn  adopts  three  varieties,  but  the  leading  features  of  the  improvement  is 
^   give  the  roller  a  conical  form,  and  arid  to  it  a  series  of  transverse  parallel 
ftutings  carried  round  the  conical  surface.     Two  of  these  conical  frustse  are 
placed  in  one  frame,  base  to  base,  but  having  their  axes  so  hiclined  that  the  fore- 
part of  the  peripheries,  and  also  those  parts  which  lie  on  the  ground,  shall  be  in 
4  straight  hne.     Fig.  509  exhibits  this  roller  in  the  most  approved  form.     The 
frame-work  of  it  is  the  same  as  that  applied  to  the  conunon  land-roller,  a  a 
beingthe  bed-frame,  surmounted  by  three  horse-shafts,6,6,  ^,for  yoking  two  horses 
abreast.     The  three  pendant  bars  ccc  carry  the  axles  of  the  two  cones  drf, 
inclined  as  above  described.     A  light  frame  e  is  attached  to  carry  the  scrapers, 
^hich  are  required  to  clear  the  flu  tings  of  tho  earth  that  may  adhere  to  them. 
The  effects  of  such  Q.form  of  roller  upon  the  surface  of  the  soil  are  peculiar  and 
important.     While  the  cylindrical  smooth  roller  acts  merely  by  its  pressure  on 
tbe  rough  soil  intended  to  be  pulverized,  one  of  a  conical  form,  arranged  as  here 
'^^ribed,  will,  besides  acting  by  its  direct  pressure,  produce  a  strictly  pulverizing 
effect,  by  reason  of  its  form,  for  the  cones  having  a  constant  tendency  to  move 

*  Prise  EsMtyB  0f  the  Highland  and  Agricultural  Society,  vol.  xi.  p.  47L 
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oatwsfd  in  s  obde,  but  being  restnuned  b/  the  besrings  in  whioh  the;  raroln 


their  inrraoe  will  produce  ft  orushing  and  abndlng  action  well  adapted  to  tbe 
pulreriiation  of  tbe  soil. — J.  S.] 


70.  OF  BUILDING  STONE-DYKES. 


"  It  li  bj  BrtUldiil  ci 


(2843.)  After  tlie  general  principles  upon  which  encloeures  shonld  he 
made  have  been  explained  in  section  23,  p.  355  of  the  1st  volume,  and 
the  treatment  of  hedges  as  a  fence  fully  detailed  (601.),  it  is  unneces- 
sary to  dwell  on  the  subject  of  field-fences  when  treating  of  ttone-dyket, 
hat  describe  at  once  the  best  mode  of  constructing  them.  It  may  be 
premised,  that  many  dry-stone-dykes  in  tbis  country  are  constructed  on 
erroneous  principles,  the  stones  being  laid  in  an  irregular  manner,  and 
more  with  a  view  to  give  a  smooth  face  than  a  substantial  hearting  to  the 
wall.  The  coping,  too,  is  often  disproportionately  large  for  the  body  of 
the  wall,  which  is  not  unfrequently  too  narrow  for  its  height.  I  su^ect 
that  many  dry  stone-dykes  are  built  by  ordinary  masons,  who,  being 
accustomed  to  the  use  of  lime-mortar,  become  regardless  of  bedding  the 
loose  stones  of  a  dry  dyke  as  firmly  as  they  should  he,  and,  of  course,  are 
unfitted  to  build  one.    It  is  true  that  a  proper  ic/rm  of  stones  is  a  great 
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assistance  to  the  builder  of  stone-dykes,  flat  thin  stones  being  the  best : 
but  flatness  and  thinness  are  not  the  only  requisites ;  they  should  also 
have  a  rough  surface  by  which  they  may  adhere  to  one  another  in  the 
wall ;  and  no  material,  on  this  account,  is  so  well  adapted  for  the  purpose 
as  those  derived  from  sandstone-boulders  of  gravel  deposites,  which 
split  with  the  pick  into  flat  stones  of  requisite  thickness  when  first  taken 
from  their  matrix,  and,  on  being  exposed  to  the  air,  become  dry  and 
hard.  A  builder  of  dry  stone-dykes  should,  therefore,  be  brought  up  to 
the  profession,  and  when  he  has  acquired  dexterity,  he  will  build  a 
substantial  wall,  at  a  moderate  cost,  which  will  stand  upright  fcnr  many 
years. 

(2844.)  Dry  stone-dykes  are  measured  by  quarters^  that  is,  quarters 
of  a  yard  of  9  inches  each.  A  5-quarter  dyke  is  the  usual  height  of  a 
field-fence,  that  is  45  inches,  or  3  feet  9  inches  to  the  under  side  of  the 
cover  upon  which  the  cope-stones  stand — ^the  cover  and  cope-stones 
usually  measuring  12  inches,  so  that  the  dyke  stands  altogether  4  feet 
9  inches  in  height.  The  dyke,  when  finished,  is  measured  by  the  rood  of 
36  square  yards  upon  its  face  under  the  cover,  so  that  every  30  yards  of 
a  5-quarter  dyke  will  be  1  rood  in  length.  The  usual  thickness  of  such 
a  dyke  is  2  feet  at  the  base,  and  15  inches  under  the  cover.  But  the 
best  way  to  contract  for  the  erection  of  stone-dykes  is  by  the  rood  of  36 
cubic  yards,  when  every  temptation  on  the  part  of  the  builder  to  con- 
tract the  breadth,  and  make  the  heart  of  the  dyke  hollow,  will  be  re- 
moved. A  dyke  that  has  2  plain  faces  is  called  a  double-faced  dyke, 
and  one  with  1  face,  as  when  built  against  a  sunk-fence,  is  called  a 
single-faced  dyke.  A  double-faced  5-quarter  dyke  requires  1  ton  of 
stones  for  every  square  yard  of  its  face,  so  that  36  tons  of  stones  are 
required  for  every  rood  of  30  yards  long.  The  expense  of  quarrying 
that  quantity  of  stones  is  about  10s.  the  rood ;  the  carriage  of  them  at 
a  reasonable  distance  beyond  1  mile  is  also  10s.  the  rood ;  and  the  build- 
ing is  commonly  undertaken,  when  the  stones  are  good,  at  10s.  a  rood 
also ;  so  that  such  a  dyke  costs  30s.  the  30  yards,  or  Is.  for  every  yard 
in  length.  The  tools  of  a  dry-stone  dyker  are  few  and  inexpensive,  con- 
sisting only  of  a  mason's  hammer,  a  frame  as  a  gauge  for  the  sis^  of  the 
dyke,  and  cords  as  guides  for  the  straightness  and  thickness  of  the  dyke. 
A  dyker  cannot  continue  to  work  in  wet  or  in  very  cold  weather,  as 
handling  stones  in  a  state  of  wetness  is  injurious  to  the  bare  hand ;  on 
which  accounts,  dry  stone-dykes  are  commonly  built  in  summer. 

(2845.)  The  line  of  fence  being  determined  on,  it  is  marked  off  with 
a  row  of  stakes  driven  firmly  into  the  ground.  The  upper  soil,  to  the 
depth  it  has  been  ploughed,  is  removed  from  the  line  to  form  the  foun- 
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dation  of  .the  dyke,  and  it  may  be  driven  away,  or  formed  into  a  com- 
post with  lime  near  the  spot  for  top-dressing  grass.  When  driven  away, 
it  should  be  so  immediately,  and  not  lie  to  annoy  the  builder.  When 
the  surface  consists  of  old  firm  sward,  especially  of  moory  turf,  the 
dyke  may  be  founded  upon  it ;  but  in  forming  foundations,  it  should 
always  be  borne  in  mind,  that  dykes  are  apt  to  sink  into  soft  earth  of 
every  kind  to  the  injury  of  the  dyke,  not  merely  in  curtailing  its  height 
as  a  fence,  but  in  twisting  its  structure  and  causing  it  ultimately  to  fall ; 
so,  when  the  soil  consists  of  vegetable  mouldy  it  should  be  removed  alto- 
gether, and  its  intrinsic  value  in  a  compost  will  amply  repay  the  trouble 
of  removing  it.  After  the  foundation  has  been  formed  by  the  removal 
of  the  earth,  the  stones  should  be  laid  down  <mi  both  sides  as  near  the 
line  of  foundation  (m  practicable^  for  it  is  of  considerable  importance  to 
the  builder  that  the  stones  be  near  at  hand.  Indeed,  when  stones  are 
laid  even  as  far  as  2  yards,  from  the  foundation,  the  builder  incurs  loss 
of  time  in  throwing  them  nearer ;  but,  on  the  other  hand,  no  stones 
should  be  thrown  into  the  foundation,  as  they  will  have  to  be  removed 
by  the  buUder  before  he  commences  operations.  Where  large  boulder- 
stones  exist,  they  form  excellent  material  for  the  foundation  of  stone- 
dykes,  and  should  be  laid  close  to  the  foundation,  before  the  building 
stones  are  brought.  The  simplest  mode  of  conveying  large  boulders  is 
upon  a  sledge,  shod  with  iron,  and  it  is  better  for  putting  on  and  taking 
out  than  a  common  cart,  the  bottom  and  sides  of  which  are  apt  to  be 
injured  by  such  boulders.  Indeed,  when  many  stones  of  ordinary  kinds 
are  intended  to  be  driven  for  buildings,  the  carts  should  receive  an 
extra  temporary  bottoming  and  lining  with  deals  of  common  Scots  fir, 
or  deals  of  willow,  which  are  better,  as  being  softer  and  less  liable  to 
split.  A  pair  of  horses,  yoked  as  in  a  plough,  will  draw  a  very  heavy 
boulder  upon  such  a  sledge. 

(2846.)  Every  preparation  being  thus  made,  the  builder  proceeds  to 
his  work,  or  rather  2  builders  together,  as  they  make  the  best  work,  and 

Fig.  5ia. 
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THE  FRAME  AND  COMMENCEMENT  OF  BUILDING  A  STONE-DTKE. 

assist  each  other  with  stones  which  one  would  be  unable  to  manajre. 
They  begin  by  setting  up  the  frame  a,  fig.  510,  in  the  foundation  of  the 
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proposed  line  of  dyke.  The  frame  is  made  of  the  breadth  and  height  of 
the  proposed  dyke  under  the  cover ;  and  it  is  set  in  a  perpendicular  po- 
sition by  the  plummet  c,  attacheii  to  it.  A  corresponding  frame  should 
be  placed  beyond  the  point  at  whith  the  dyke  commences,  or  2  stakes, 
such  as  d  and  e,  driven  into  the  ground,  having  the  same  inclination  as 
the  sides  of  the  frame,  answer  the  temporary  purpose  of  an  auxiliary 
frame.  In  uneven  ground,  a  space  of  i  a  rood,  or  15  yards,  between  the 
frames,  is  a  sufficient  stretch  of  building  at  a  time  ;  but  on  even  ground, 
a  rood  may  safely  be  taken  in.  The  cords /y  and  A  i  are  then  stretched 
along  the  space  between  the  frames,  and  fastened  to  each  frame  respec- 
tively, to  guide,  as  lines,  the  side  of  the  dyke  straight,  and  to  gauge  its 
breadth.  The  frame  is  held  upright  and  steady  by  a  stiff  rail  *,  having 
the  nail  projecting  through  one  of  its  ends  I,  being  hocked  on  to  the 
top-bar  of  tlie  frame,  and  a  stone  m  laid  upon  its  other  end. 

(!^847-)  When  the  dyke  has  a  scuncheon  for  its  end,  a  large  boulder, 
such  as  n,  should  be  chosen  as  the  foundation -Btone ;  and  if  no  boulders 
exist,  a  large  stone  should  be  selected  for  the  purpose,  for  no  better 
protection  can  be  afforded  to  the  end  of  a  dyke  than  such  a  founda- 
tion, especially  if  the  scuncheon  forms  at  the  same  time  one  side  of  a 
gateway  to  a  field.  Another  boulder,  or  large  stone,  should  be  placed  at 
a  little  distance  from  tlie  first,  as  at  o,  and  the  smaller  stones  are  used 
to  fill  up  the  space  between  them,  until  the  space  is  raised  to  the  height 
of  the  boulders.  There  is  a  great  art  in  laying  small  stones,  and  it  is, 
in  fact,  this  part  of  dyke-building  which  detects  the  difference  between 
a  good  and  bad  builder.  In  good  dry  building,  the  stones  are  laid  with  an 
inclination  downwards,  from  the  middle  of  the  dyke,  towards  each  face, 
as  seen  at  a  to  a,  and  (>  to  b,  fig.  511.  This 
contrivance  cause<<  the  rain  which  may  have 
found  its  way  down  through  the  top  of  the  dyke 
to  be  thrown  oft  by  both  sides ;  and,  to  sustain 
the  inclination  of  the  stones,  small  stones  must 
be  packed  firmly  under  their  ends  in  the  very 
heart  of  the  dyke  ;  whereas  stones,  when  laid 
flat,  require  no  hearting  to  place  them  so,  and 
may  receive  none,  to  the  risk  of  the  dyke 
bulging  out  in  both  faces.  It  tends  much  to 
tbe  stability  of  a  dyke  to  have  what  is  called  a 
thorough-band  stone  cd,  placed  across  it  atsuch 
a  height  from  the  ground  ss  represented  in 
the  figure.  In  like  manner  the  cover  c/acts 
as  ft  thorough-band  at  the  top  of  the  dyke ;  but  in  laying  the  cover,  the 
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UvelUng  of  the  dyke  to  fbnn  its  bed  eboold  not  be  made  of  very  email 
and  very  thin  Btones,  as  ie  too  often  the  oase,  as  these  have  little  stability, 
being  easily  shifted  from  their  position,  easily  Ivoken,  and,  of  conne, 
oonstantly  endanger  the  safety  of  both  cover  and  cope.  Thoroogh-band 
stones  are  frequently  left  projecting  from  one  or  both  sides  of  the  dyke 
by  some  builders,  merely  to  indicate  that  they  are  thorough-bands ;  but  the 
practice  is  objectionable,  inasmuch  as  projections  serve  as  stepping-stmies 
for  trespassers  to  climb  over  the  dyke.  Fig.  512  shews  how  a  scon- 
cheon  should  be  formed  of  in-band  a  a  a,  and  of  oat-band  stones  bbb^ 
hammcT'dressed,  and  firmly 
bedded  upon  one  another. 
The  covers  e  should  project 

1  or  2  inches  beyond  the 
face  of  the  dyke,  to  protect 
the  top.    They  should  be 

2  inches  in  thickness,  and 
without  a  flaw  throughout 
their  length,  which  should 
hi,  2  feet  at  least,  that  their 
wei^tmaykeep  them  firm, 
and  their  size  cover  a  large 
space  of  building.  Inform- 
ing the  cope,  a  large  stone 
should  be  placed  at  the 
end,  as  d,  in  order  to  keep 
down  the  cover,  and  act  as 
an  abutment  s^ainst  which  the  smaller  cope-stones  maybe  wedged.  Other 
large  stones,  such  as  e,  should  be  placed  at  short  distances  from  each 
other,  and  upon  the  joining  of  2  covers,  to  keep  them  both  secure. 
Thinner  stones  should  then  be  placed  between  these  on  edge,  and 
wedged  firmly,  with  small  stones  driven  between  them  with  a  hammer ; 
but  the  reedging  should  be  delayed  until  a  considerable  length  of  coping 
is  finished,  which  will  be  the  better  able  to  resist  its  force.  Fig.  512 
shews  how  the  stones  should  be  Ifud  in  the  body  of  the  dyke,  those  placed 
uppermost  covering  the  joinings  of  those  beneath  them,  and  small  thin 
stones  are  mtroduced  here  and  tbere  in  the  finishmg  to  act  as  wedges 
between  the  large  ones.  The  cope-stones  should  he  nearly  all  of  the 
same  height. 

(2848.)  In  building  a  stretch  of  dyke,  such  as  the  rood  above  referred 
to,  it  is  customary  to  carry  up  the  building  at  both  ends,  as  well  as  at 
the  middle,  of  the  stretch  to  the  levelling  of  the  top,  before  the  interme- 
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diate  spaces  are  bailt  np,  because  those  parts  being  bailt  almost  inde- 
pendently,  act  as  pillars  in  the  dyke  to  support  the  intermediate  building^ 
plnmb  ;  and  they  are  convenient  for  pinning  the  cords  into  while  the 
intermediate  spaces  are  being  bnilt. 

(2849.)  When  a  few  stretches  of  a  dyke  have  thus  been  finished,  the 
surplus  stones,  if  any,  should  be  removed,  .and  laid  where  they  are 
wanted ;  but  should  there  be  a  deficiency,  stones  should  be  imme- 
diately brought,  to  allow  the  builder  to  finish  one  stretch  before  he  pro- 
ceeds to  another.  The  debris  of  stones  caused  by  the  hammer  ahoold  be 
removed  either  to  drains  or  roads. 

(2850.)  These  are  all  the  particulars  to  be  attended  to  in  building 
dykes  for  ordinary  purposes  ;  but  there  are  a  few  modifications  which 


require  attention,  in  order  to  render  dykes,  as  a  fence,  convenient. 
1.  The  first  I  shall  mention,  is  an  opening  left  for  the  passage  of  sheep 


from  one  field  to  another,  where  the  access  between  them  by  road  is  at  a 
distance.    Fig.  513,  though  a  mere  elevation,  obviously  shews  how  such 
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an  opening  ii  nude.  A bnnoli  of  tbomi  or  wfainB,  or  aboard,  doMt  Ae 
opening  when  no  longer  needed.  Such  an  opening  giret  aheep  aooea  to 
putnro  banks,  or  to  a  graa-field  from  their  tnmip-breaka  in  vet  weather 
in  winter,  and  it  allows  ewes  to  go  to  a  tomip-lxeak  fye  a  few  homs 
ererj  day  from  die  gran-field  they  are  graxing  in.  For  eoA  ptirpoMi, 
an  opening  of  from  S  feet  to  8^  ftet  will  soffioe.  2.  Anothv  oonveni- 
«Dee  is  seen  in  fig.  514,  ocmsiating  of  a  giq>  near  the  top  of  the  dyke, 
whidi  may  be  nsefol  as  a  stUe  in  the  line  of  a  foot-path,  or  a  gi^i  at  the 
ride  of  a  cover,  fbr  boonds  and  hmitsnun  to  enter  with  ease ;  and  here 
the  wh^iper-in  may  stand  mi  the  out-look  for  a  borst  When  not 
oonstandy  in  nse,  snob  a  gap  is  eerily  fenced  with  a  bonch  of  tboma  or 
iridns. 

(3661.)  DjAes  mich  as  I  have  been  deiorilung,  namely,  of  5  qnarters 
in  height,  irill  fonce  hnses,  and  cattle,  and  Leicester  sheep,  bat  will 
not  confine  Bhu^-fooed  sheep.  For  these,  higher  walls  msst  be  bnilt,  or 
expedients  used  to  make  wdioary  d^es  confine  them.  Some  of  these 
expedients  are  shewn  in  fig.  516,  where  part  of  an  wdinary  dyke  with 
its  cope  is  seen ;  and  the  expedients  consist,  1.  Of  cope-stones  a,  b,e,d, 
and  0,  set  on  edge  to  a  conriderable  height,  say  9  inches  or  1  foot,  above 
the  ordinary  cope-stones.  In  mie  case,  soch  as  that  of  the  stones  a,  A,  e, 
fillets  of  wood  are  laid  along  notches  formed  on  their  top,  and  wedged 
into  tbem.    In  the  case  of  the  stones  c,  d,  e,  a  stroog  rope  of  straw,  Irid 


somewhat  loosely  over  the  notches,  and  dangling  occasionally  with  the 
wind,  forms  a  sufBcient  scare  to  sheep.  2.  Another  expedient,  where 
the  dyke  is  built  against  rising  groond,  consisting  of  plantation  or  of  cul- 
tivated land,  is  to  sow  a  fow  seeds  of  whin  or  broom  in  the  soil  behind 
the  dyke,  and  caose  their  shoots  to  posh  forth  between  the  cope-stones, 
and  grow  into  boshes,  /and  j,  in  front  of  them.  3.  Where  good  stones 
for  covers  are  scarce,  and  where  turf  is  too^  and  heathery,  thick  tnrfe, 
cat  of  the  rize  of  the  top  of  the  dyke,  and  laid  firmly  and  neatly  on, 
make  very  good  covers,  and  will  last  a  long  time.  Cope-stones  are 
placed  upon  the  turfe,  which  afibrd  them  a  firm  bed ;  and  as  heath  and 
other  wild  plants,  including  the  grasses,  continue  to  grow  in  the  turf. 
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they  serve  to  raise  the  height  of  the  dyke,  and  enhance  its  appearance 
as  a  fence. 

(2852.)  When  dykes  run  at  right  angles  into  one  another,  and  are 
erected  simultaneously,  they  should  be  built  in  connexion ;  but  where  a 
new  dyke  comes  against  an  old  one,  the  old  one  should  not  be  touched, 
and  the  new  built  firmly  beside  it.  Where  2  dykes  cross,  and  the  place 
is  naturally  wet,  or  water  may  be  easily  brought  to  it,  a  watering-pool 
to  serve  4  fields  may  be  easily  formed ;  and  there  are  two  ways  of  making 
such  a  pond : — ^When  the  ground  is  firm,  and  the  water  shallow,  the  2 
dykes  may  cross,  as  in  fig.  516,  and  allow  the  water  to  pass  through 
them,  and  form  a  watering-pool  in  each  field,  such  as  a,  6,  e^  and  d  out 
of  a  single  pond.  Where  a  pond  e^  fig.  517,  already  exists,  and  its  water 
18  too  deep  for  dykes  to  traverse,  the  dykes  must  terminate  at  its  edge. 


Fig.  516. 


Fig.  517. 
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BOW  TO  romM  ▲  watbeiho-pool 

TO  VOUm  riBLDS. 


HOW  TO  rOEM  A  WATBEINO-POOL 
COMMON  TO  POUB  FISLD8. 


A  CLUMP  OP  TBBB8  AT  THS 

MBBTXNO  or  OTKBB. 


and  convert  the  pond  into  a  watering-pool  common  to  4  fields.  When 
the  pond  is  used  by  only  1  field  at  a  time,  it  should  be  fenced  from  the 
other  3  fields  by  means  of  hurdles,  as  at/,  ^,  and  A ;  but  when  it  is  used 
by  more  than  1  field  at  a  time,  a  fence  should  be  run  across  the  pond, 
beside  the  hurdles  in  the  fields  not  occupied  by  stock.  Where  the 
ground  is  firm,  and  there  is  no  prospect  of  obtaining  a  site  for  a  water- 
ing-pool^  the  dykes  should  be  made  to  cross,  and  a  well  sunk  in  a  comer 
of  one  of  the  fields,  with  a  pump  in  it  of  such  height  as  to  supply  all 
the  fields  with  water  in  tanks  by  means  of  a  spout.  *  This  expedient  I 
used  successfully  on  one  occasion.  Where  the  ground  is  firm,  and  no 
water  wanted  at  that  spot,  the  dyke  should  be  built  curved,  as  from 
t  to  k,  from  kto  I,  from  /  to  m,  and  from  m  to  i,  fig.  518,  and  the  space 
included  between  them  planted  with  trees  for  ornament  and  shelter. 
There  will  be  here  little  waste  of  land,  even  should  it  be  of  the  finest 
quality,  as  the  comers  of  4  adjoining  fields  always  contain  ground  that 
cannot  be  reached  by  the  plough,  while  the  plough  can  pass  along  such 
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corves  as  near  as  to  a  straight  fence.    In  building  canratnres  in  dykes, 
builders  charge  i  more  per  rood  than  for  plain  work. 

(2853.)  A  stone  dyke  is  in  the  highest  perfection  as  a  fence  imme- 
diately from  the  hands  of  the  builder ;  but  every  day  thereafter  the  effect 
of  the  atmosphere  upon  the  stones,  at  all  seasons,  and  the  accidents  to 
which  they  are  liable  by  trespasses  of  individuals,  and  the  violence  of 
stock,  render  it  necessary  to  uphold  their  repairs  frequently ;  and  this 
consideration  should  cause  the  best  suited  materials  to  be  selected  for 
their  original  erection. 


71.  OF  EMBANKMENTS  AGAINST  RIVULETS. 


**  th«t  tmootli  the  cnrrcnt*!  fbroe. 


May  hannleMlU*  whh  ttuj  flow,  ^de  by." 

GmAHAM. 

(2854.)  It  is  not  my  intention  to  enter  into  the  subject  of  embank- 
ments in  general,  the  warding  off  the  waters  of  large  rivers  being  the 
province  of  the  engineer  more  than  of  the  farmer  to  describe  ;  but  as 
haugh  ground  is  subject  to  be  overflowed  by  sudden  floodings  of  the 
tiniest  streams,  when  surcharged  with  melted  snows,  or  dammed  behind 
piled  sheets  of  broken  ice,  at  the  up-breaking  of  a  storm  in  winter,  it 
may  be  of  service  to  you  to  be  made  acquainted  with  the  means,  in  such 
circumstances,  of  preventing  small  streams,  when  flooded,  from  reaching 
ploughed  land.  Where  haughs  are  kept  in  permanent  pasture,  compa- 
ratively little  injury  is  sustained  from  floodings,  but  rather  benefit  from 
deposition  of  alluvial  matter ;  but  to  be  prevented  ploughing  land,  in 
any  circumstances,  from  the  chance  of  the  soil  being  carried  off  by 
water,  is  a  thraldom  which  no  farmer  can  easily  bear.  In  one  season, 
2  acres  of  wheat  in  a  fine  haugh  belonging  to  myself  were  completely 
carried  off,  soil  and  crop,  by  the  sudden  eruption  of  the  small  river 
Vinny,  in  Forfarshire,  caused  by  damming  of  the  ice  at  a  turn  of  the 
rivulet  in  the  breaking  up  of  a  severe  storm.  The  devastation  seemed 
irreparable ;  yet  in  a  short  time  afterwards,  in  spring,  there  being  abim- 
dant  depth  of  alluvial  soil  in  the  haugh,  the  large  holes  made,  and  the 
banks  thrown  up  by  the  water,  were  filled  up  and  levelled,  and  the  soil 
ploughed,  manured  again,  and  sown  with  turnips,  as  if  no  such  accident 
had  occurred.     To  prevent  the  recurrence  of  similar  catastrophes,  I 
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made  a  small  embankment  along  the  whole  line  of  the  stream,  at  every 
place  where  it  was  possible  for  it  to  overflow,  and  which  completely 
defended  the  soil  from  similar  harm  in  future.  To  describe  the  forma- 
tion of  such  an  embankment  is  the  object  I  have  in  now  entertaining 
the  subject.  Erections  such  as  were  necessary  to  be  made  along  both 
banks  of  the  Isla,  after  the  Lammas  floods  of  1829,  must  be  constructed 
under  the  superintendence  of  an  experienced  engineer. 

(2855.)  In  order  to  determine  the  dimensions  of  an  embankment 
adapted  to  the  peculiarities  of  a  locality,  you  should  beforehand  ascer* 
tain,  from  the  best  evidence  you  can  obtain,  the  highest  point  to  which 
the  water  of  the  rivulet  had  ever  reached  ;  and  if  your  embankment  is 
made  1  foot  higher  than  that  point,  your  land  may  be  considered  as 
being  placed  in  safety.  The  next  consideration  is  the  distance  of  the 
site  of  the  embankment  from  the  brink  of  the  water.  In  every  place 
where  the  bed  of  the  stream  is  narrow,  and  where,  of  course,  the  flooded 
current  will  attain  the  greatest  height,  the  embankment  should  not  only 
be  higher,  but  farther  removed  from  the  edge  of  the  stream.  Where 
the  bed  of  the  stream,  on  the  other  hand,  is  broad,  and  there  is  ample 
space  for  a  slow,  though  deep  current,  the  embankment  may  be  safely 
placed  nearer  the  water'^s  edge.  But  the  safest  plan  in  all  cases  is  to 
aSbrd  sufficient  room  for  the  water,  as  much  loss  has  been  occasioned  by 
overflowings  of  rivers,  even  when  embanked,  by  contracting  the  channel 
between  the  embankments  on  opposite  sides  of  rivers  too  much,  from  a 
mistaken  desire  to  reclaim  a  piece  of  land  from  the  river  bank ;  forgetting 
that,  in  proportion  as  the  river  increases  in  depth,  by  confinement  be- 
tween the  embankments  on  both  sides,  its  power  to  do  mischief  is  greatly 
increased ;  and  it  may  even  overcome  the  strength  of  the  embankment, 
when  the  injury  committed  will  be  more  serious  than  if  there  had  been 
no  embankment  at  all.  The  best  policy,  therefore,  is  to  give  the  river 
sufficient  room  to  flow,  and  also  to  remove  all  sudden  turns  in  its  course 
against  which  the  water  may  strike  with  force,  or  be  reflected  with 
violence  against  the  opposite  bank.  Let  all  curves  of  embankments, 
whether  concave  or  convex  to  the  river,  present  surfaces  along  which 
the  water  will  flow  in  unbroken  sweeps,  not  in  all  places  conformably, 
perhaps,  to  the  natural  form  of  its  channel ;  but  the  form  of  the  channel 
should  be  made  with  easy  sweeps,  by  taking  away  portions  of  the  bank 
on  one  side,  and  filling  up  deep  bends  on  the  other. 

(2856.)  Fig.  519  gives  a  vertical  section  of  such  an  embankment  as 
may  suffice  to  keep  ofi*  the  swollen  water  of  a  small  rivulet.  It  is  formed 
of  turf  derived  from  the  river's  bank,  and  faced  with  a  stone-dyke  to 
prevent  its  being  injured  by  stock  on  the  side  of  the  field,  where  the  dyke 
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answers  the  porpoee  of  an  effident  fence.  The  line  of  the  embantmoit 
flhoold  be  marked  off  with  pins,  and  the  tnif  raised  along  the  breadth 
of  gronnd  to  be  occupied  by  the  embankment.  In  rusing  the  torf,  that 
intended  to  cover  the /ace  of  the  embankment  next  the  stream  shonld 
be  at  least  1  foot  square,  unbroken,  and  ton^ ;  and  if  the  river  bank 
does  not  afibrd  torf  of  this  description,  it  most  be  obtained  elsewhere, 
and  bron^t  to  the  spot  The  tnrf  to  build  the  &ce-wall  may.be  of  any 
description  possessing  tenacity  at  aU.  The  turf  for  the  sloping-bank 
should  be  cut  with  bevelled  edges,  so  that  each  tnrf  may  overlap  2 
lower  toris  with  2  of  its  edges — the  one  edge,  the  lowest,  overlapping 
in  the  direction  of  the  slope  of  the  bank,  the  other  overlapping  in  the 
direction  of  the  flow  of  the  water  of  the  river.  These  circumstances 
settling  the  proper  and  relative  position  of  the  turfs,  the  embankment 
should  begin  to  be  constructed  at  the  lovrest  point  down  the  stream,  and 
carried  upwards ;  and  it  should  also  be  begun  at  the  water's  edge,  and 
carried  upvrard  to  the  top  of  the  slope. 

(2857.)  I  shall  suppose  that  the  turf-wall  a  b,  fig.  519,  shall  be  4  feet 
in  height,  then  a  breadth  of  5  feet  from  &  to  r  being  the  base  of  the 


slope  of  the  embankment,  may  give  sufficient  stability  to  the  structure, 
and  slope  to  the  face.  The  line  *  c,  however,  will  vary  according  to  the 
nature  of  the  ground  on  the  river-bank.  In  a  steep  part  it  may  be  less 
than  5  feet,  in  a  gentle  slope  it  will  retain  its  proper  length,  and  in  a 
sudden  and  narrow  hollow  it  may  be  necessary  to  fill  up  the  hollow  alto- 
gether, in  order  to  make  the  bank  uniformly  even,  in  which  case  the 
dope  may  have  to  be  built  up  from  the  very  edge  of  the  water.  The 
first  operation  in  the  actual  conatruction  of  the  embankment  is  building 
the  turf-wall  ah,  the  sods  of  which  are  laid  with  the  grassy  face  down- 
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wards,  on  the  same  principle  as  overlapping  joinings  in  masonry.  As 
the  wall  proceeds,  earth  is  taken  from  the  field  in  spadefuls  to  pack 
behind  it,  and  to  fill  up  the  entire  contents  of  the  embankment  included 
within  a  be.  This  earth  should  be  free  of  stones,  and  if  disposed  to  rise 
in  lumps,  should  be  chopped  small  with  the  spade,  and  beaten  firmly 
with  a  wooden  beater.  After  a  sufficient  quantity  of  earth  has  been 
placed  behind  the  turf-wall,  the  turfs  of  the  slope  c  a  are  then  begun  to 
be  laid  at  the  lowest  point  r,  where  the  first  turf  d^  with  the  grass-side 
upmost,  is  made  to  grip  under  and  abut  against  the  sward  e  of  the  river 
bank  by  a  notch  cut  out  of  the  latter  with  the  spade,  the  object  of  the 
notch  being  to  plant  the  edge  of  the  turf  through  the  sward  to  prevent 
the  water  getting  hold  of  it  and  carrying  it  away.  Another  tvirt  /  is 
made  to  overlap  with  its  lower  edge  the  upper  edge  of  the  turf  d  just 
laid,  and  the  earth  is  brought  behind  it  with  a  trowel,  fig.  182,  or  with 
the  hand,  to  the  shape  of  the  slope  ca.  In  like  manner,  the  turfs  ^,  A, 
and  t  are  laid  one  after  the  other,  till  the  top  of  the  turf-wall  b  a,  and 
the  top  of  the  slope  c  a,  are  reached  at  the  same  time,  when  a  thick 
turf  kj  with  the  grass  upmost,  covers  the  top  of  the  wall,  and  finishes 
the  slope.  When  the  turfs  are  cut  square,  and  all  of  the  same  size, 
which  they  should  scrupulously  be,  they  are  quickly  and  evenly  laid. 
The  whole  of  the  turfs  are  then  beaten  firmly  down  with  the  back  of  the 
spade.  It  will  be  concluded  from  this  description,  that  the  building  of 
the  turf-wall  should  proceed  in  advance  of  the  laying  of  the  turf  upon 
the  slope.  In  conjunction  with  the  turf-work,  the  building  of  the  stone* 
dyke  Im  may  proceed  and  finish  the  whole  embankment  at  once.  Such 
a  dyke  as  is  here  required  is  called  the  single-faced  dyke,  having  only  one 
finished  face  towards  the  field,  with  suitable  covers  and  a  strong  cope. 

(2858.)  The  cost  of  making  an  embankment  4  feet  high  in  the  wall, 
5  feet  broad  in  the  base,  and  casting  the  turf  for  it,  the  materials  being 
all  at  hand,  is  Is.  4d.  per  rood  of  6  yards.  If  the  turf  has  to  be  brought 
from  a  distance,  the  trouble  imd  cost  of  its  carriage,  of  course,  devolves 
upon  yourself.  The  cost  of  building  the  face-dyke  5  quarters  high,  will 
be  8s.  per  rood  of  30  lineal  yards,  and  the  quarrying  and  carriage  of  the 
stones  will  each  be  as  much,  or  9^,  per  lineal  yard. 

(2859.)  Such  an  embankment  should  be  constructed  at  as  early  a 
period  of  the  season  as  possible,  to  give  the  turf  time  to  grow  together 
before  the  occurrence  of  the  earliest  flood.  In  a  very  dry  summer  the 
turf  may  become  brown,  when  water  should  occasionally  be  thrown  upon 
it  with  a  scoop  firom  the  rivulet ;  and  in  any  kind  of  season  it  is  possible 
that  a  turf  will  die  here  and  there,  when  it  should  be  removed,  and  a 
fresh  one  substituted.    Until  the  turfing  becomes  converted  into,  a^  Udok 
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and  tough  sward,  it  should  be  frequently  inspected,  and  eyetj  gap  in  it 
plugged  up,  whether  occasioned  by  accident,  such  as  the  feet  of  cattle 
trespassing  from  the  opposite  side,  or  the  burrowing  of  animals,  such  as 
rabbits  or  water-rats.  In  the  succeeding  season  the  grass  will  grow 
luxuriantly  upon  the  embankment,  when  it  may  be  mown  early  in  sum- 
mer, to  give  it  time  to  grow  to  a  thick  sward  before  winter.  Afitf 
ilus  period  the  earth  will  become  quite  firm,  and  the  embankment  re- 
quire nothing  more  tiian  a  general  supervision  every  year.* 


72.   OF  FORMING  WATER-MEADOWS. 

**  A  free  and  porout  Mil 
Upoo  A  gimrdlj  bed,  at  all  timee  driokt* 
Tet  oe'er  ie  quenched.    Who  owni  a  aoil  like  this. 
If  Uiroogh  hU  fields  a  little  mountain  stream. 
Not  sank  in  diannel  deei>»  but  murmuring  down 
*Tween  gentlj^sloping  banks,  a  mine  of  wealth 
Possesses  in  that  stream.** 

Geaham. 

(2860.)  In  a  former  notice  of  water-meadows  (2051.),  I  endeavoured 
to  describe  the  mode  of  conducting  the  irrigating  water  over  them  ;  and 
now  that  the  proper  season  has  arrived,  I  shall  describe  the  mode  of 
farming  them.  Several  considerations  should  be  attended  to  ere  the 
formation  of  a  water-meadow  is  determined  on ;  the  first  and  principal 
of  which  is,  whether  there  be  a  sufficient  supply  of  water  in  a  dry  season 
to  irrigate  the  meadow  thoroughly  ;  and  if  there  be  not,  the  desire  for 
possessing  a  water-meadow  should  be  abandoned,  or  its  extent  of  meadow 
confined  to  suit  the  water  at  command.  Another  important  considera- 
tion is,  whether  the  water  can  be  spared  for  irrigation,  without  wasting 
it  for  other  important  purposes,  such  as  the  thrashing  of  grain,  and  the 
watering  of  live  stock  in  grass-fields  ?    If  the  water  can  be  used  in  irri- 

*  Should  the  embankment  cut  ofT  the  watering  of  the  field  from  the  stock,  a  pool  should  be 
made  at  the  lowest  point  down  the  river  in  each  field,  with  its  bottom  below  the  level  of  the 
bttd  of  the  stream,  and  if  the  substratum  is  gravelly,  the  water  wiU  fiU  the  pool,  but  should  it 
prove  clayey,  then  a  float-sluice,  such  as  that  described  in  vol.  zii.  p.  137,  and  figured  in  Plate  V., 
figs.  9  and  10.  of  Prize  Essays  of  the  Highland  and  Agricultural  Society,  should  be  used  at  every 
pool.  For  practical  observations  and  illustrations  on  embankmenta  of  a  general  description, 
you  may  profitably  consult  Stephens^s  Practical  Irrigator  and  Drainer,  from  p.  120  to  p.  148 ; 
and  also  Johnstone's  Theory  and  Practice  of  Draining  and  Embankments,  from  p.  157  to  p.  213, 
quarto  edition,  1834. 
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gation,  before  it  is  wanted  for,  or  after  it  has  been  used  by,  the  thrash- 
ing-machine, on  the  supposition  that  water  is  employed  as  the  thrashing 
power,  then  it  may  profitably  be  employed  for  irrigation  ;  but  otherwise, 
the  advantages  of  irrigation  would  be  purchased  at  a  cost  beyond  their 
intrinsic  worth.  A  third  consideration,  of  an  important  nature  too,  is, 
whether  you  have  a  right  to  take  as  much  of  the  water  of  a  rivulet  which 
may  form  the  boundary  of  the  estate  in  which  your  farm  is  situate,  as 
your  water-meadows  require  1  You  can  use  the  water  of  a  brook  which 
wholly  passes  through  your  farm  as  you  please,  so  that  it  be  not  poisoned 
by  noxious  substances,  and  be  permitted  to  find  its  way  to  the  property 
lower  down  by  its  natural  channel ;  but  you  cannot  appropriate  to  your 
particular  use  more  than  half  the  water  of  a  march-bum.  If  half  the 
water  afforded  by  it  is  not  sufi&cient  for  the  purpose  of  irrigation,  you 
had  better  abandon  the  idea  of  forming  a  water-meadow,  for  a  dry  fvater^ 
meadow  is  a  contradiction  in  fact,  as  much  as  in  terms. 

(2861.)  Allowing  the  quantity  of  water  to  be  ample  for  your  extent  of 
irrigation,  it  is  better  to  take  it  direct  from  the  brook,  than  to  erect  a 
dam  across  it,  to  collect  the  water,  even  though  you  should  possess  the 
power  to  do  so ;  because  the  nearer  the  bottom  of  the  brook  the  water 
is  obtained  from,  the  better  it  is  for  the  purposes  of  irrigation,  on  ac- 
count of  the  sedimentary  matter  which  it  contains,  and  the  nearer  this 
matter  approaches  to  the  nature  of  clay  and  vegetable  matter,  the  more 
richly  it  will  manure  irrigated  plants.  It  may  cost  more  to  make  a  chan- 
nel for  the  water  obtained  direct  from  a  brook,  than  to  construct  a  dam 
across  the  same  brook,  though  that  is  not  even  probable,  for  unless  a 
dam  is  very  substantially  made,  so  as  to  resist  the  force  of  the  brook 
under  every  state  of  flood,  it  will  cost  much  for  repairs,  besides  exciting 
the  constant  apprehension  of  blowing  from  below,  or  bursting  in  the 
sides. 

(2862.)  Sluices  should  be  formed  to  prevent  the  water  reaching  the 
meadows  when  not  wanted,  and  also  to  allow  one  portion  of  the  meadows 
to  be  watered  at  a  time,  while  the  other  parts  are  kept  dry.  All  sluices 
should  be  substantially  and  largely  built  with  stone  and  lime,  and  their 
foundations  sunk  to  a  depth  below  what  the  water  has  any  chance  of 
reaching.  The  masonry  in  direct  contact  with  the  operating  sluice-boards 
should  be  formed  of  droved  ashlar.  No  doubt,  sluices  of  this  construc- 
tion cost  much  ;  but  unless  the  entire  appointments  in  connection  with 
water  are  made  substantial  at  the  commencement,  and  on  correct  prin- 
ciples, their  repair  will  be  incessant,  and  use  unsatisfactory. 

(2863.)   The  land  to  be  converted  into  water-meadow  should  be 
thorough-drained,  unless  the  subsoil  consists  naturally  of  gravel,  which 
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ii  rarely  the  case ;  because,  if  imgating  water  finds  its  way  throogfa  the 
soil  to  a  reteotire  subsoil,  it  will  remain  there  in  a  stagnant  state^  when 
no  drains  are  at  hand  to  carry  it  off;  and  the  consequence  will  be,  &a 
sward  of  the  meadow  will,  in  a  short  time,  be  composed  of  oouie  nib- 
aquatio  plants,  instead  of  fine  meadow-grasses.  The  best  sort  of  ma- 
terials for  filling  tlie  drains  of  water-meadows  are  tiles  and  soles,  for 
these  afford  the  quickest  passage  to  water ;  and  in  caee  the  meadow 
afterward  be  converted  into  arable  husbandry,  the  drains  should  be 
mode  of  a  depth  suited  to  the  cultivation  of  the  soil,  namely,  from  3  to 
3^  feet.  The  drains  should  be  placed  astmder  at  distances  correqiond- 
ing  to  the  breadth  proposed  to  be  given  to  the  bed-work  of  the  meadow, 
that  every  bed  may  have  the  same  advantage  in  regard  to  drainage.  In 
practice,  it  will  be  found  that  but  a  very  small  proportion  of  the  water 
will  find  its  way  into  the  drains ;  nevertheless,  it  is  necessary  tliat  a 
sufficient  number  of  drains  be  present  to  carry  off  all  the  water  that  may 
find  its  way  into  them  from  any  quarter ;  and,  to  insure  this  resolt,  a 
drain  should  be  accessible  from  every  bed.  I  need  scarcely  refer  you  to 
the  section  on  draining,  p.  482  of  the  let  volume,  for  tbe  mode  of  making 
the  drains  here  recommended. 

^864.)  These  preliminaries  being  determined,  the  next  business  is  giv- 
ing proper  form  to  the  water-meadow.  Taking,  in  the  first  instance,  the 
simplest  case  of  water-meadow,  that  having  a  very  gentle  slope  from  one 
side  to  the  other  of  the  field,  and  also  from  one  end  of  it  to  the  other,  the 


Fig.  no. 


first  consideration  is,  to  make  the  ditch,  which  is  to  condnct  the  water  froM»- 
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the  brook,  to  the  highest  comer  of  the  field.  Where  this  water-course  or 
lead  enters  the  field,  a  sluice  a,  fig.  520,  should  be  put  across  it,  to  prevent 
the  water  flowing  when  it  is  not  wanted.  The  first  operation  within  the 
field,  is  to  form  the  main-conductor  of  the  water  a  b  along  the  upper  side, 
not  on  a  dead  level,  but  with  a  very  gentle  descent.  The  figure  repre- 
sents a  field  of  uniform  surface,  and  the  bed-work  in  it  is  of  the  same 
uniform  character.  The  mam^anductor  a  b,  is  made  sufficiently  capa- 
cious to  pass  as  much  water  as  will  cover,  at  one  time,  the  entire  sur- 
face of  the  field  with  running  water;  it  should  be  made  narrower 
towards  6,  because  the  water  passing  out  of  it  into  the  lateral  feeders, 
one  after  the  other,  less  water  will  find  its  way  to  6,  and  the  narrowness 
of  the  channel  will  keep  the  less  quantity  always  at  the  same  Jieight. 
The  bottom  and  edges  of  the  conductor  should  be  made  all  along  with 
a  uniform  smoothness  and  inclination.  The  matter  which  comes  out 
of  the  conductor,  is  wheeled  away  to  other  parts  of  the  field  to  fill  up 
hollows.  The  next  channel  made  is  the  main-drain  c  d^  whose  province 
is  to  carry  off  the  water  out  of  the  field,  after  it  has  served  its  purpose  in 
irrigation,  and,  on  that  account,  its  dimensions  should  be  equal  to  that  of 
the  main-conductor,  and  its  position  along  the  lowest  part  of  the  field. 
It  should  also  have  the  same  uniform  inclination  and  smoothness  ;  but 
as  the  greatest  quantity  of  water  will  be  in  it  at  its  lowest  point,  it 
should  have  the  largest  capacity  at  d,  being  at  the  very  opposite  and  also 
lowest  point  from  the  largest  capacity  of  the  main-conductor  at  a. 
Whilst  these  two  principal  channels  are  forming  with  the  greatest  care 
and  exactness,  the  intermediate  ground  of  the  field  should  be  preparing 
to  be  occupied  with  another  species  of  channels,  and  the  preparation  for 
them  is  made  according  to  the  state  of  the  ground.  If  the  field  has 
been  in  common  culture,  the  ground  should  be  ploughed  and  harrowed, 
and  the  weeds  hand-picked,  as  in  summer-fallow,  and  the  plough  em- 
ployed to  gather  it  into  ridges.  The  crowns  of  these  ridges  are  marked 
by  the  lines  e,f,  g^  A,  t,  A:,  /,  and  they  may  be  at  a  distance  of  30  feet  from 
each  other,  the  breadth  of  a  couple  of  ordinary  ridges  of  15  feet.  One 
gathering  will  probably  not  suffice,  as  the  crowns  should  be  1  foot  higher 
than  the  open  furrows.  This  is  all  the  assistance  the  plough  can  give 
in  the  making  of  water-meadows,  and  the  rest  should  be  done  with 
the  spade  and  wheel-barrow ;  and  by  their  means  the  lines  ^,/,^,  A,  f, 
ife,  and  /,  are  made  with  a  uniform  inclination  from  the  main-conduc- 
tor to  their  termination.  These  lines  consist  of  channels,  called /?^rf^r*, 
along  the  crowns  of  the  ridges,  now  denominated  beda^  having  a  width 
of  20  inches  at  their  junction  with,  and  at  right  angles  from,  the  main- 
condnctor  a,  6,  should  they  extend  as  far  as  200  yards  in  length,  and  a 
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width  of  12  inches  at  their  termination.  In  like  manner,  the  lines  m,  m, 
^jP*  9f  ^9  '«  A  sre  channels,  called  drains^  formed  in  the  hollows  of  the 
open  farrows ;  and  as  their  province  is  to  carry  off  the  whole  water  sup- 
plied by  the  feeders,  they  should  be  made  exactly  of  the  same  dimensions, 
but  in  the  opposite  direction,  that  is,  their  widest  end  should  be  at  their 
junction  with  the  main-drain  c  d.  Both  these  kinds  of  channels  being 
exactly  parallel  to  each  other,  and  of  uniform  inclination  from  end  to 
end,  the  drains  m,  n,  <?,/?,  ^,  r,  s,  t,  are  at  1  foot  below  the  level  of  the 
feeders  e^f^g^  A, »,  k^  L  The  soil  between  them  is  worked  smooth  and 
even  with  the  spade,  hollows  being  filled  up,  and  heights  removed  to  a 
uniform  sur&ce,  and  with  a  uniform  inclination,  from  the  feeders  to 
the  drains.  The  ground  is  now  ready  to  be  sown  with  the  seeds  of 
natural  grasses,  which  should  always  be  sown  without  a  com  crop  to 
secure  a  good  and  early  sward.  The  following  will  be  found  a  good 
proportion  of  such  seeds,  per  imperial  acre,  for  water-meadows,  in  the 
different  conditions  of  light,  medium,  and  heavy  soils : — 


Botanical  aho  SiraLitB  Names. 

On 

Light 
SoUt. 

On 

Medium 

Soils. 

On 
Heairy 

SolU. 

Without  a  Corn  Crop. 

AgrostU  stolonifera.  Marsh  creeping  bent-grass  or  fiorin, 
Alopecurus  pratensUy  Meadow  fox-tail  grass,  .... 
Festuca  loliacea,  Darnel-spiked  fescue-grass,  .... 

Festuca  pratermsy  Meadow  fescue-grass, 

Festu<;a  elatior.  Tall  fescue-grass, 

Glyceria  Jluitans,  Floating  sweet-grass,  manna-grass,  1 

or  float-grass, J 

Lolium  Italicum,  Italian  ryegrass, 

Lolium  perenne,  Perennial  ryegrass, 

Phalarh  anindinaceay  Reed  canary-grass,       .... 
Phleum  pratense,  Timothy,  cat's -tail,  or  herd-grass, 
Poa  trimaliSf  Rough -stalked  meadow-grass,     .... 
Lotus  major,  Greater  birdsfoot  trefoil, 

lb. 

H 
1 

n 

6 

7 
1 

2 

2| 
2 

lb. 

U 
2 

2J 
2 

n 

6 

7 

U 
3 

3 

2 

lb. 

2f 

ll 

3 

24 
2 

2| 

6 

7 

14 

34 
2 

31i 

35^ 

38 

To  protect  the  young  plants,  1  bushel  per  acre  of  rye  may  be  sown  along 
with  these  seeds.  The  entire  cost  of  these  seeds  is  27s,  9d.  on  light, 
32s.  3d.  on  medium,  and  36s.  on  heavy  soils.  "  When  desirable,"  says 
Mr  Lawson,  "  the  original  expense  of  the  above  mixture  may  be  de- 
creased from  48.  to  5s.  per  acre,  by  excluding  the  Alopecurm  pratenm, 
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which  is  only  recommended  in  consideration  of  its  earliness,  and  half 
of  the  Lotus  major  ;  under  most  circumstances,  however,  it  will  be  ad- 
visable to  retain  the  full  quantity  of  the  latter,  not  only  from  its  being 
the  best  adapted  of  the  clover  tribe  for  withstanding  excess  of  moisture, 
but  also  from  its  attaining  to  full  maturity  at  a  late  period  of  the  season, 
when  the  growth  of  the  grasses  generally  becomes  less  vigorous."  * 

(2865.)  When  the  field  to  be  converted  into  water-meadow  has  been 
in  permanent  pasture,  the  turf  should  all  be  taken  ofi^  and  laid  aside  for 
use  ;  and  the  bared  surface  should  be  ploughed  and  wrought  with  the 
spade  in  a  manner  similar  to  that  described  above,  and  when  the  ground 
is  quite  ready»  instead  of  being  sown,  the  turf  is  replaced  and  beaten 
smooth  with  the  back  of  the  spade.  This  mode  makes  by  far  the  best 
finish  for  a  water-meadow,  and  is,  in  the  end,  most  economical,  inas- 
much as  the  expense  of  the  grass-seeds  is  saved,  and  the  meadow  is 
ready  for  taking  on  water  at  once,  and  will  yield  a  good  crop  of  meadow- 
grass  the  ensuing  year ;  whereas  a  sown  meadow  cannot  be  watered 
with  impunity  for  2  or  3  years  ;  and  even  longer,  if  the  grass-seeds  are 
sown  down  with  a  corn-crop.  When  the  turfing  of  the  meadow  is  com- 
pleted, the  water  should  be  let  into  the  main-conductor,  and  thence  into 
each  of  the  feeders  ^,  /,  ^,  A,  i,  ^,  and  /;  and  the  water  overflowing  these 
finds  its  way  down  each  side  of  a  bed  into  the  drains  i»,  f»,  o,/?,  ^,  r, «,  ^ 
along  which  it  collects  gradually,  and  is  discharged  from  them  all  into 
the  main-drain  c  d,  which  carries  the  entire  water  out  of  the  field. 

(2866.)  This  is  the  simplest  as  well  as  the  most  perfect  form  of  water- 
meadow  ;  but  as  examples  of  ground  of  such  uniformity  of  surface  as  this 
is  of  rare  occurrence,  modifications  should  be  made  in  the  position  of  the 
feeders  and  drains  to  suit  the  form  of  ground.  For  example,  if  the  ground 
falls  more  suddenly  from  a  to  6,  fig.  520,  than  from  a  to  c,  the  feeders  ^,/, 
^,  A,  ij  ky  and  /,  instead  of  being  made  on  the  middle  of  the  beds,  should 
be  placed  a  little  towards  a,  the  higher  part  of  the  ground,  making  the 
lower  side  of  the  beds  broader  than  the  higher,  because  the  gravity  of  the 
water  will  easily  carry  it  down  the  broader  sides  into  the  drains  w,  n,  o,  jp, 
^,  r,  Sy  and  /.  Still,  in  such  cases,  the  crowns  of  the  beds,  that  is,  their 
highest  point,  should  be  formed  where  the  feeders  are  made,  wherever 
that  may  be.  Should  the  ground  fall  suddenly  from  a  to  c,  the  water 
will  nm  too  fast  down  the  feeders,  and,  to  avoid  this  inconvenience,  the 
feeders  ^,/,^,  A,  h  k.  and  /,  instead  of  striking  oflF  from  the  main-conduc- 
tor a  6  at  right  angles,  should  go  off  at  such  an  acute  angle,  determined 
by  levelling,  ^  that  the  water  shall  flow  in  them  as  slowly  and  uniformly 

•  Lawson*8  Treatise  on  the  Cultivated  GrsMes,  p.  41.— 1843. 
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as  in  the  more  lerel  case  of  ground.  For  this  parpose,  the  beds  dioold 
be  ridged  iq>  at  the  same  angle,  and  the  drains  m, «» a^p,  q^  r,  #,  ^  made 
to  ccNrrespond  with  ihem  and  the  feeders  as  in  the  other  case,  namdy,  to 
occupy  the  intermediate  spaces  with  the  feeders  at  a  lower  lereL  This 
Ibrm  of  water-meadow  is  mere  common  than  that  in  fig.  520. 

(2867.)  Another  fbrm  of  water-meadow  is  what  b  technically  termed 
emick-wark^  from  the  dremnstance  of  a  lower  set  of  feeders  catching  the 
water  in  its  rapid  descent  from  a  higher,  thus  causing  the  same  channels 
to  act  the  part  of  feeders  and  drains  fit  one  and  the  same  time.  This  is 
necessarily  an  imperfect  mode  of  irrigation,  and  should  never  be  re- 
sorted to  bat  from  necessity  arising  from  irregnlar  form  of  the  ground ; 
''  but  to  give  exact  directions  for  the  formation  of  catch-work,''  as  well 
remarked  by  the  late  Mr  Stephens,  '*  is  beyond  the  ingenuity  of  man ; 
fbr  no  two  pieces  of  land  are  precisely  alike,  which  renders  it  impossible 
for  the  irrigatcnr  to  follow  the  same  plan  in  one  field  that  he  has  done 
in  another.  Each  meadow,  therefore,  requires  a  different  design,  and 
the  construction  to  be  varied  according  to  the  nature  of  the  ground  and 
the  quality  and  quantity  of  water.''  Impressed  with  the  difieulty  of 
conveying  useful  information  on  this  part  of  the  sulgect  of  water-mear 
dowB,  I  shall  refer  to  fig.  fi21  toit  illustrations  of  irregularities  that  may 
occur  on  some  grounds ;  but  the  expediency  of  attempting  the  formation 
of  water-meadows  where  the  ground  seems  so  unsuited  for  them,  is 
doubtful.  I  conceive  that  the  original  trouble  and  expense  of  makiug 
them,  and  the  consequent  risk  of  injuring  the  ground  by  injudicious 
distribution  of  the  water,  would  more  than  counterbalanee  all  the  bene- 
fits derived  from  so  imperfect  a  structure.  If  the  opinion  of  Mr  Ste- 
phens, that  '^  the  benefit  of  irrigation  depends  so  much  upon  the  good 
management  and  patient  perseverance  of  those  who  have  the  superin- 
tendence of  a  water-meadow,  that  I  do  not  wonder  it  has  so  often  proved 
unsuccessful,^*  is  applicable  to  bed-work,  how  much  more  so  to  catch- 
work  irrigation ! 

(2868.)  A  main-conductor,  a  6,  fig.  521,  is  here  also  necessary  to  con- 
vey the  water  to  the  different  parts  of  the  field  ;  and  as  it  should  have 
as  gradual  a  fall  in  its  course  as  that  in  the  former  case,  it  may  have 
to  be  wound  into  numerous  curves.  On  the  water  reachiug  its  extre- 
mity at  6,  it  will  flow,  on  the  one  hand,  along  the  feeder  b  c,  and,  on  the 
other,  along  the  feeder  bd^  both  being  true  feeders.  In  its  overflow  the 
water  will  find  its  way  to  ef  which  serves  as  the  drain  toe  din  collecting 
its  waters ;  but  at  the  same  time  it  becomes  a  feeder,  and  disposes  of 
its  water  down  the  descent  to  ^  A,  and  so  on  to  i  and  k,  one  after  an- 
other, until  the  water  lands  in  the  main-drain  Im.    Part  of  the  water 
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finds  its  way  to  the  drain  n,  which  conveys  it  into  the  main-drain  at  m. 
In  like  manner,  the  water  issues  out  of  the  main-conductor  a  b  into  the 
sub-conductor  op,  from  which  it  flows  to  the  right  down  the  feeders 
7»  ^9  ^»  ^ ;  /^  serving  as  a  drain  to  carry  their  water  to  the  main-drain 
/  lit ;  so  the  drain  I  serves  to  carry  away  the  water  from  the  feeders 
r,  Wy  z, y^  and  z.  It  is  obvious  that  the  water  mcd  will  impart  most  of 
its  sedimentary  constituents  to  the  ground  between  it  and  ef^  and  by 
the  time  it  has  reached  k,  very  little  foreign  matter  will  be  left  in  it,  so 
that  the  grass  in  the  upper  part  of  the  meadow  will  be  better  nourished 
than  that  in  the  lower ;  but  the  sub-conductor  op  carrying  the  water 

Fi«.  521. 
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from  the  main-conductor  direct  to  all  the  feeders  in  connection  with  the 
ground  included  from  /  to  u,  its  water  will  bestow  benefit  to  that  portion 
of  the  meadow.  In  catch-work,  as  in  bed-work,  each  feeder  may  supply 
vrater  for  30  feet  of  ground  in  breadth,  if  its  descent  is  gradual,  but,  if 
more  sudden,  the  breadth  may  be  increased  to  40  feet. 

(2869.)  Where  water  flows  unequally,  whether  in  conductors  or  feeders, 
there  is  a  plan  of  equalizing  the  flow  by  means  of  stops^  which  are  ob- 
structions placed  in  the  channels,  to  retard  the  velocity  of  the  water. 
These  stops  may  be  formed  in  various  ways,  with  pieces  of  the  natural 
soil  left  hard — with  stakes  driven  into  the  middle  of  the  channels — ^with 
sods  pinned  to  the  ground — with  stones  piled  in  heaps — and  with  short 
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boards  thrust  across  into  the  edges  of  the  channels.  In  all  cases  of 
regular  bed-work,  as  in  fig.  520,  the  surface  of  the  meadow  should  be 
so  uniform  in  its  descent,  that  no  stops  should  be  necessary,  nor  should 
they  be  required  in  cases  even  of  catch-work,  where  the  water  flows  as 
from  b  to  c,  and  btod;  but  where  fresh  water  is  supplied  to  difi^erent  parts 
of  a  meadow  at  the  same  time,  as  down  the  steep  sub*conductor  op^  stops 
are  requisite  to  guide  the  water  equally  into  the  entrance  of  each  of  the 
feeders  ^,  r,  s,  /,  and  r,  iv,  x,  y ,  z.  But  the  species  of  stops  just  enumerated 
are  all  objectionable ;  because,  stakes  collect  straws  and  sticks  bixnight 
by  the  water ;  stones  and  turfs  cause  holes  to  be  made  by  the  water  fall- 
ing over  them;  and  notch-boards  injure  the  edges  of  feeders,  besides 
causing  deep  holes  to  be  scooped  beyond  them  by  the  fall  of  water. 
The  best  form  of  stops  consists  of  a  piece  of  wood  as  if  two  wedges 
were  united  together  by  their  bases ;  because,  when  placed  in  the  bottom 
of  a  conductor  or  feeder,  the  water  will  rise  over  as  well  as  slip  down 
its  inclined  planes  in  an  unbroken  mass.  A  number  of  such  stops  of  un- 
equal breadth  would  fit  any  size  of  channel. 

(2870.)  Where  the  natural  faXl  of  the  ground  admits  of  the  arrange- 
ment, it  is  quite  possible  to  convey  the  water  in  a  lead  from  one  water- 
meadow  to  the  main-conductor  of  another  at  a  lower  level ;  but,  as  the 
water  would  then  be  almost  deprived  of  its  manuring  properties,  where 
there  is  a  large  supply  of  water,  it  would  be  better  to  convey  it  at  once 
to  the  lower  meadow ;  and  where  there  is  no  surplus  water,  liquid  ma- 
nure or  other  stercoraceous  matter  could  be  put  into  the  lead,  and  the 
water,  as  it  left  the  one  meadow,  could  carry  the  manure  into  the  main- 
conductor  of  the  other  meadow.  In  my  opinion,  liquid  manure  would 
be  much  more  profitably  applied  in  this  way  than  by  direct  sprinkling  on 
the  soil,  as  the  extraordinary  effects  produced  by  the  foul-water  irriga- 
tion in  the  neighbourhood  of  Edinburgh  fully  demonstrate. 

(2871.)  The  expense  of  converting  land  into  water-meadow  is  often 
very  great.  Where  the  ground  is  nearly  level,  and  the  surface  covered 
with  turf,  the  turf  may  be  taken  up,  the  ground  properly  shaped,  and 
the  turf  replaced  for  L.3  per  acre,  as  was  instanced  in  one  case  belong- 
ing to  Sir  Charles  Stuart  Menteath  of  Closeburn,  in  1826 ;  whereas,  in 
a  case  of  Mr  Lawson  of  Cairnmuir,  in  Peeblesshire,  the  cost  was  L.12 
per  acre.  From  L.7  to  L.9  per  acre  may  be  taken  as  a  fair  average. 
Unless  the  advantage  to  be  derived  were  considerable,  such  an  expense 
would  not  be  justifiable ;  but  in  all  cases,  where  meadows  have  been 
well  managed,  the  yield  has  been  from  250  stones  to  400  stones  of  hay 
per  acre,  of  22  lb.  to  the  stone,  with  an  aftermath  for  pasture  worth  20s. 
the  acre,  from  land  not  worth  of  more  rent  in  aforetimes  than  from  5s.  to 
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15s.  an  acre.  The  expense  of  formation  is  not  only  great,  but  unless  at- 
tention is  bestowed  on  the  management  of  meadows,  their  produce  will 
ineyitably  diminish.  From  the  nature  of  the  work  connected  with  their 
formation,  it  cannot  be  otherwise  than  expensive ;  for,  as  Mr  Stephens 
truly  remarks, — "  However  simple  the  construction  of  a  water-meadow 
may  appear  in  a  superficial  view,  those  who  enter  minutely  into  the 
detail  will  find  it  much  more  difficult  than  is  commonly  imagined.  It 
is  not  an  easy  task  to  give  an  irregular  surface  the  equal  slope  requisite 
for  the  overflowing  of  water.  It  is  very  necessary  for  the  irrigator  to 
have  just  ideas  of  levels ;  a  knowledge  of  superficial  forms  will  not  be 
sufficient.  Few  people  unacquainted  with  the  art  of  irrigation,  and  the 
regularity  of  form  which  the  adjustment  of  water  requires,  have  any  idea 
of  the  expense  of  modelling  the  surface  of  a  field.'' 

(2872.)  So  much  for  the  formation  of  water-meadows ;  and  as  to 
their  management  in  autumn,  preparatory  to  their  full  working,  as  de- 
scribed before  (2051.),  I  shall  avail  myself  of  Mr  Stephens'  directions : 
— "  At  the  beginning  of  the  month  of  October,"  he  says,  "  each  feeder 
and  drain  should  be  cleansed,  and  the  banks  of  the  feeders  repaired  where 
they  have  received  damage  by  the  treading  of  cattle.  .  .  .  Let  the 
beds  of  a  water-meadow  be  ever  so  well  formed,  yet  by  some  places 
sinking  more  than  others,  or  by  the  ice  raising  the  surface  of  the  ground, 
although  the  water  along  the  banks  of  the  feeders  have  been  ever  so 
nicely  adjusted,  it  often  happens  that  there  may  be  some  places  between 
the  feeders  and  drains  with  too  little  water,  where  it  might  be  advisable 
for  the  manager  to  make  several  rounds,  redressing  inequalities  of  the 
surface,  so  as  to  give  every  spot  1  inch  of  water." 

(2873.)  Great  as  are  the  benefits  derivable  from  water-raeadows  in  the  low 
country,  such  meadows  would  prove  of  incalculably  more  advantage  to  our  high- 
land districts,  where  hay  is  the  most  valuable  food  for  stock  in  winter  that  can  be 
raised  at  such  altitudes.  That  the  formation  of  water-meadows  is  quite  practicable 
in  all  our  highland  glens,  is  apparent  from  these  sentiments  of  Mr  Stephens,  with 
which  I  cordially  acquiesce,  and  earnestly  press  upon  the  consideration  of  such  of 
you  as  may  betake  yourselves  to  hill-farming.  "  Fallaws  meadow,  on  Sir  George 
Montgomery''s  large  sheep-farm,  contains  16  acres,  was  enclosed  from  moorland 
in  1816,  and,  by  collecting  the  water  from  the  surrounding  sheep-drains,  5  acres 
are  partially  irrigated,  and  the  remaining  10  are  top-dressed  with  the  manure  made 
from  part  of  the  produce,  which  is  consumed  in  winter  by  the  sheep  of  the  farm  in 
a  wooden  shed  near  the  meadow.  By  this  simple  method  of  improvement,  1 5  acres 
of  common  sheep-pasture  land  give  the  proprietor  from  3600  to  4000  stones  of 
hay  per  annum,  averaging  6d.  per  stone.  In  that  year  of  drought,  1826,  the 
hay  of  this  meadow  was  sold  from  Is.  to  Is.  3d.  per  stone.  What  an  immense 
advantage  to  a  sheep-farm  !  By  this  simple  process  of  enclosing  and  cutting  a 
few  small  feeders  and  drains,  the  owner  is  enabled  to  provide  fpod  for  his  flock, 
when  his  less  fortunate  neighbours'  sheep  must  either  starve  or  be  supplied  from 
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the  fiurm- yard ;  bat  I  am  afraid  there  are  rery  few  sheep-farmers  who  are  so 
fortunate  as  to  have  any  hay  over  and  above  what  is  requisite  for  stock  at  home. 
Sir  George  fed  the  same  number  of  sheep  on  the  farm  as  he  did  before  the 
meadow  was  cut  off  and  enclosed ;  and  I  am  fully  persuaded  that  the  same  im- 
provement might  be  made  on  almost  every  sheep-farm  in  Tweeddale ;  for,  in 
almost  all  of  them,  there  are  situations  where  5,  10,  or  15  acres  might  be  en- 
closed and  partially  irrigated,  as  in  every  pastoral  district  there  are  numerous 
rills  which  might  be  easily  collected,  and  used  to  the  greatest  advantage,  at  a 
very  trifling  expense ;  so  that,  instead  of  being  obliged,  in  snow-storms,  to  send 
50,000  sheep  to  a  milder  climate  of  the  southern  parts  of  Dumfriesshire,  where 
the  owners  are  obliged  to  be  at  the  mercy  of  their  southern  neighbours,  not  to 
mention  the  very  serious  injury  the  flocks  reoeive  by  so  long  and  fatiguing  a 
journey,  by  adopting  the  above  system  of  improvement,  a  considerable  portion 
of  the  losses  generally  sustained  would  be  prevented/**  The  testimony  of  a 
practical  man,  who  has  tried  what  he  recommends,  is  always  of  great  value. 
Mr  Thomas  M*Lean,  Braidwood,  near  Penicuik,  has  found  the  advantages  great 
obtained  from  water-meadows  in  an  upland  district,  and  advises  others  to  do  the 
same.  **  I  am  hopeful,''  he  says,  ''  that  these  results,  in  irrigation,  will 
afford  demonstrative  evidence  of  the  beneficial  results  which  might  follow  its 
more  extended  practice  in  the  pastoral  districts  of  Scotland.  In  many  situa- 
tions in  those  remote  glens,  both  the  climate  and  the  soil  are  more  propitious 
than  those  of  the  one  1  have  described  ;  and,  assuredly,  water  equally  fertilizing 
is  to  be  found  issuing  copiously  from  the  sides  of  their  hills  and  mountains, 
requiring  only  the  industry  of  man  to  apply  it  judiciously,  in  order  to  procure 
a  large  amount  of  winter  provender  for  live-stock,  as  well  as  an  occasional  early 
and  late  pasturage,  which,  in  extraordinary  seasons,  would  prove  useful  to  an 
incalculable  extent. "f 

(2874.)  As  it  is  impracticable  to  irrigate  meadows  in  winter  in  highland  dis- 
tricts, that  process  should  be  delayed  till  every  chance  of  frost  has  subsided — 
until  May,  after  which  there  will  still  be  sufficient  time  for  a  crop  of  natural 
hay  to  grow,  be  cut  down,  and  won,  before  the  departure  of  summer.  Such  a 
meadow  is  useful  in  a  backward  spring  for  the  support  of  ewes  and  lambs ;  and 
the  sheep  belonging  to  Sir  George  Montgomery  would  have  inevitably  perished  in 
the  cold  and  backward  spring  of  1826,  had  it  not  been  for  the  grass  afforded  by 
a  water-meadow  from  the  middle  of  April  to  the  beginning  of  May ;  after  which 
latter  period  the  meadow  was  irrigated,  and  produced  nearly  300  stones  per  acre. 
The  attention  of  hill- farmers  cannot,  therefore,  be  too  strongly  drawn  to  the 
subject  of  water-meadows.  Any  attempt  to  irrigate  meadows  in  such  situations 
in  winter,  and  to  pasture  them  in  early  spring,  would  but  injure  the  meadow  by 
means  of  frost,  and,  at  the  same  time,  rot  the  sheep ;  but  sheep  may  be  pas- 
tured, if  necessary,  in  perfect  safety  on  dry  meadow-land  in  spring,  and  the 
meadow,  on  being  afterwards  irrigated,  might  yield  a  good  crop  of  hay. 

♦  Stephens's  Practical  Irrigator  and  Drainer,  p.  6-82. 

t  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  xiv.  p.  609. 
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73.   OF  BREAKING-IX  YOUNG  SADDLE-HORSES. 
*•  Which  with  a  snnffle  you  may  pace  easy." 

A-NTUONX  AND  ClEOPATBA. 

(2875.)  As  I  have  mentioned  how  your  saddle-horse  should  be  groomed 
(1622.),  I  would  wish  to  say  a  few  words  on  breaking  him  i«.  And, 
in  the  first  place,  I  may  remark,  that,  judging  by  the  conduct  of  road- 
sters one  meets  with  every  day  on  the  public  roads,  we  may  fairly  con- 
clude that  the  profession  of  horse-breaking  is  not  well  imderstood  in 
this  country ;  and  the  conclusion  need  create  no  surprise,  when  we 
observe  those  who  become  horse-breakers  to  be  generally  cast-off  grooms 
unable  to  procure  a  permanent  situation,  just  as  we  occasionally  see  a 
discarded  ploughman  become  a  spadesman,  to  save  himself  from  starv- 
ing ;  but  it  ought  to  excite  even  wonder  to  see  farmers,  who  ought  to 
be  somewhat  acquainted  with  the  nature  of  horses,  employ  such  per- 
sons to  break-in  their  saddle-horses,  merely  because  they  demand  a 
small  fee,  and  undertake  to  finish  a  horse  in  all  his  paces  in  the 
course  of  2  or  3  weeks.  In  fact,  the  farmer  grudges  the  time,  be- 
yond a  few  days,  any  horse  requires  to  be  broke-in,  and  acts  as  if  he 
conceived  the  animal  should  know  the  art  of  carrjring  him  by  instinct, 
when  he  himself  may  have  been  practising  horsemanship  all  his  days, 
and  never  perhaps  become  a  horseman  after  all.  Notwithstanding  the 
folly  of  employing  inexperienced  men,  I  am  convinced,  were  men  of 
experience,  address,  and  character,  to  undertake  horse-breaking  in  a 
perfect  manner,  they  would  receive  encouragement  from  the  farmer. 
No  miracle  is  required  to  break-in  a  horse  ;  he  is  naturally  docile,  and 
may  be  taught  to  do  any  thing,  as  those  who  have  witnessed  the  evolu- 
tions of  the  late  Ducrow's  stud  with  wonder  and  delight  can  believe  ; 
but  the  horse  is  naturally  fearful,  and,  endowed  with  an  undying  me- 
mory, he  never  forgets  any  circumstance,  however  trivial,  which  may 
have  aroused  his  fears.  If  the  breaker,  therefore,  proceeds  on  the  prin- 
ciple of  subduing  what  he  calls  the  horse's  temper,  by  a  constant  endea- 
vour to  curb  him,  he  may  tame  him  for  a  time,  but  will  never  break  him 
in  ;  and  even  this  subjection  will  only  last  as  long  as  the  horse  finds  he 
cannot  obtain  the  mastery  over  his  rider,  who,  on  some  occasion,  may  be 
a  timid  one ;  whereas,  were  it  shewn  to  the  horse  that  no  irritation  awaits 
him  in  the  stable,  or  on  being  ridden,  he  will  place  confidence  in  his  rider, 
will  regard  him  with  attachment,  and  will  take  him  everywhere,  even 
through  danger,  by  the  gentlest  touch  of  the  rein,  or  exhortation  of  the 
voice.     Why  should  the  Red  Indian  of  North  America  never  put  a 
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bridle  on  his  horse's  head,  and  only  have  a  piece  of  cord  round  the 
under  jaw,  by  which  to  pull  him  up  in  a  gallop,  and  guide  him,  with 
the  greatest  nicety,  in  the  hottest  pursuit  after  buffaloes,  by  the  palm 
of  the  hand  against  the  side  of  the  head ;  as  much  so  as  to  enable  him  to 
point  the  arrow  with  unerring  aim  into  the  heart  of  his  prey  ?  Why 
should  the  Arab's  horse  come  into  his  tent  like  one  of  his  family,  lie 
down  and  rest,  and  never  think  of  running  away  from  his  master  when 
his  services  are  required  ]  Does  the  horse  of  the  accomplished  European 
display  the  least  degree  of  such  confidence  in  his  rider  ?  Is  it  possible 
that  a  savage  knows  better  how  to  break  in  a  horse  than  an  European  1 
The  difference  between  the  cases  can  be  explained  in  a  few  words ;  the 
savage  makes  his  horse  his  companion  and  friend,  the  civilized  man  treats 
his  as  his  slave.  And  can  any  doubt,  were  the  same  gentleness,  kind- 
ness, attention  to  his  wants,  which  secure  to  the  savage  the  willing  as- 
sistance of  his  horse,  bestowed  by  the  civilized  man  on  his  horse  when 
young,  would  also  inspire  him  with  confidence  1  Every  one  has  felt  the 
satisfaction  of  riding  a  horse  one  knows  thoroughly.  It  should  also 
be  borne  in  mind  as  an  incentive  to  kind  treatment,  that  were  horses 
generally  well  broke-in,  they  could  not  be  spoiled  by  even  bad  riders, 
for  their  paces  would  be  so  pleasant,  the  rider  would  have  no  inducement 
to  try  and  mend  them. 

(2876.)  The  age  of  3  years  seems  an  excellent  one  for  breaking-in  a 
saddle-horse.  The  colt  should  be  sent  to  grass  in  the  end  of  May,  and 
taken  in  to  break  by  August  at  latest,  by  which  time  the  grass  will  have 
operated  beneficially  upon  him  as  medicine,  and  there  will  be  sufiicient 
time  to  teach  him  his  paces  and  put  him  in  working  condition  before 
the  fall  of  the  year,  when  horses  are  apt  to  become  soft,  and  catch 
cold ;  but  were  he  kept  longer  at  grass,  his  condition  might  become  so 
fat  as  to  endanger  his  constitution,  were  it  suddenly  reduced  to  working 
order. 

(2877.)  The  first  thing,  in  bringing  a  horse  into  the  stable,  to  which 
he  should  have  been  accustomed  from  his  foalhood,  is  to  give  a  gentle 
dose  of  medicine  to  clear  the  bowels  of  a  load  of  grass.  A  second  dose  may 
be  repeated  in  a  week.  A  little  new-made  hay  with  oats  is  the  best  food 
as  a  transition  from  grass  to  hard  food.  The  first  treatment  with  the 
cavesson  and  bridle  being  the  same  as  that  described  from  (2455.)  to 
(2457.)  for  breaking-in  the  draught-horse,  I  need  not  repeat  it  here.  I 
may  mention,  however,  that  much  lunging  in  a  circle  is  not  advisable  for 
a  young  riding-horse,  though  horse-breakers  are  very  fond  of  giving  him 
this  sort  of  exercise,  because  it  saves  themselves  a  good  deal  of  travelling ; 
the  motion  round  the  qircle  being  apt  to  cause  the  colt  contract  a  long 
step  and  a  short.     The  circle  is  of  most  use  in  training  to  canter^  when 


OF  BREAKINO-IN  TOUNO  SADDLE-HORSES.  1029 

a  leading  foot  is  requisite  to  be  used  in  that  sort  of  action.  The  first 
tuition  should  be  a  straight-forward  pace,  as  on  a  lea-field,  and  the  orUy 
pace  a  walk^  which  should  be  taught  to  be  both  free  with  an  easy 
head,  and  short  with  a  tight  rein.  During  the  period  of  the  walking- 
tuition,  a  great  many  useful  lessons  should  be  taught  the  colt,  such  as 
turning  off  you  and  to  you — ^backing,  whether  quickly  or  slowly — ^lead- 
ing, whether  by  the  side  of  the  head  with  the  hand  on  the  bridle-bit, 
or  in  front  with  a  slack  rein — standing  still,  whether  for  a  short  or  long 
time — suffering  to  be  tied  to  any  object,  such  as  a  gate  or  tree — ^pass- 
ing objects  of  terror,  or  of  uncertainty,  causing  the  animal  to  become 
acquainted  with  every  thing  it  does  not  seem  to  recognise — ^becoming 
accustomed  with  the  crack  of  the  long,  and  the  touch  of  the  short  whip 
— lifting  the  fore  and  hind  legs  when  desired — and  suffering  the  groom 
to  go  about  him  and  arrange  the  breaking-harness.  With  all  these  mat- 
ters the  young  colt  will  become  much  sooner  familiarizedy  by  the  breaker 
going  constantly  about  with  him  on  foot  as  a  companion  on  the  road  and 
the  field,  than  when  mounted  on  his  back.  In  the  stable,  too,  the  same 
system  of  tuition  should  be  followed  out,  such  as  suffering  a  person  to  go 
up  on  either  side,  and  in  any  way — suffering  to  be  groomed,  and  rather 
liking  it  than  opposing  it,  as  is  too  often  the  case — drinking  out  of  a  pail 
in  the  stable,  and  at  the  pump,  or  out  of  a  trough  or  a  brook — taking  up 
with  a  dog  in  the  stable  or  on  the  road — ^bearing,  without  a  startle,  the 
&I1  of  the  pail-handle,  the  broom,  or  any  thing  else — lifting  the  feet  at 
the  pail  to  be  washed — ^being  led  by  the  forelock  to  the  door,  or  the 
pump,  or  anywhere.  These,  and  many  other  things,  the  colt  can  be 
taught  to  know  in  and  out  of  the  stable  before  he  is  mounted  at  alL  Thus 
£Etmiliarized,  he  will  allow  itself  to  be  mounted  without  any  trouble ; 
and  all  the  assistance  of  boys  with  whips,  and  of  men  to  hold  down  the 
opposite  stirrup,  recommended  by  Mr  Youatt,  dispensed  with.*  Tom 
Middlemiss,  the  horse-breaker  whose  name  I  mentioned  before  (2456.), 
never  required  any  assistance  to  mount  a  young  horse,  nor  did  any  per- 
son ever  see  him  mount  one  for  the  first  time.  The  truth  is,  no  fuss 
should  be  made  about  the  colt ;  but  when  a  number  of  persons  are  about 
him  when  any  thing  is  done,  there  cannot  be  but  fuss,  and  he  cannot  fail 
to  become  apprehensive.  He  will  soon  confide  in  one  person,  the  breaker 
who  is  constantly  about  him,  but  he  will  not  confide  in  a  number  of  per- 
sons at  the  same  time,  nor  will  he  confide  even  in  his  breaker,  when 
others  are  engaged  along  with  him ;  and  hence  no  considerate  horse- 
breaker  will  permit  any  one  to  be  near  him,  to  distract  the  attention  of 

*  Youatt  on  the  Horse,  p.  321-4,  edition  of  IS43. 
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fhe  colt,  when  he  is  subjecting  him  to  tuition  of  any  kind.    When 
mounted,  the  colt  should  bear  his  rider  in  standing  for  some  time  be- 
fore he  is  urged  to  walk,  as  it  will  habituate  him  to  stand  at  all  times 
when  mounted  until  his  rider  is  ready  to  move.    Every  one  must  have 
felt  the  annoyance  of  mounting  a  horse  that  will  not  stand.    His  first 
pace  should  again  be  a  walk,  which  haying  accomplished  well  with  a 
rider,  the  trot  should  be  taught    It  is  said  that  trotting  is  not  a  naiti- 
rat  pace  for  a  horse,  he  either  walks  or  starts  off  at  a  canter.    How- 
ever this  may  be,  trotting  is  an  indispensable  pace  on  our  roads.    On 
teaching  trotting,  horse-breakers  are  very  apt  to  degenerate  the  pace 
into  a  jog,  the  most  dangerous  of  all  paces  for  a  young  horse  in  causing 
him  to  trip,  and  the  most  difficult  to  break  a  horse  firom,  when  con- 
tracted.   A  short  hitching  walk,  ready  to  break  into  the  jog  alluded  to, 
is  as  bad  as  the  jog  itself,  and  is  a  fiiYOurite  pace  with  horse-breakers  in 
chewing  off  their  wards  as  fost  walkers ;  but  in  sndi  a  pace  a  young  horse 
is  almost  sure  to  dig  a  toe  into  the  ground,  and  if  a  stumble  is  not  the 
ionsequence,  it  is  not  the  man*9  foult.    Let  the  walk  be  a  sound  walk, 
and  a  trot  a  fair  trot,  and  let  no  bastard  pace  be  permitted  to  spoil  both. 
It  is  not  easy  to  teach  a  young  horse  to  canter  from  a  trot  in  a  straight 
line,  as  he  is  more  apt  to  start  off  to  the  gallop ;  but  a  few  lessons  in  the 
circle  will  give  him  an  idea  of  a  canter,  as  he  will  there  learn  to  point 
the  leading  foot.    There  is  some  risk  at  first  in  making  a  young  horse 
reduce  a  canter  into  a  trot,  the  actions  being  so  very  different,  he  seems 
at  a  loss  what  to  do,  and  would  rather  halt.    The  tightening  of  the  rein 
by  degrees  is  the  only  way  of  reducing  the  pace  in  safety,  as  it  likewise 
is  from  a  fast  to  a  slow  trot.    A  sudden  halt  might  throw  the  colt  upon 
his  haimches,  and  irrecoverably  bring  him  over  upon  his  back,  and  such 
an  accident  as  this  the  colt  will  never  forget,  and,  in  fear  of  it,  may 
become  restive  when  pulled  up  suddenly  at  any  time  afterwards.    Every 
manoouvre  that  may  occasion  any  sort  of  accident  to  the  colt  should 
be  avoided  by  the  rider  with  care,  and  eoimteracted  with  firmness. 
Thus  day  by  day  the  young  horse  acquires  experience  in  the  manage- 
ment of  himself  on  the  road,  or  in  the  field,  but  this  series  of  expe- 
riences is  a  work  of  much  time  to  both  man  and  horse — of  much  patience 
and  jperseverance  to  the  man— of  much  endurance  and  irksomeness  to 
the  horse  ;  and  more  than  all  this,  much  of  the  benefit  derived  from  the 
horse-breaker  will  be  in  a  manner  lost,  if  the  future  rider  of  the  horse 
does  not  guide  him  in  a  similar  manner,  and  with  equal  care  for  some 
time  to  come.    If  considerations,  such  as  these,  do  not  induce  the  owners 
of  horses  to  employ  only  men  of  skill  and  character  in  breaking  them  in, 
I  don't  know  what  stronger  motive  can  be  placed  before  them  to  do  it. 
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**  Te  balmj  brceies !  wave  the  verdftnt  field ; 
AUTUMM !  all  your  bountiee,  all  jour  lustre  jield ; 
That  ftiiite  and  herbage  may  our  Farms  adorn. 
And  f  orrowM  ridges  teem  with  l<Mided  com.** 

FsBauMOv. 


In  contemplating  the  nature  of  the  different  seasons,  we  hate  seen 
Winter  the  season  o{  dormancy,  in  which  all  nature  desires  to  be  in  a 
state  of  repose, — Spring,  the  season  of  revivaly  in  which  the  returning 
power  of  nature  inspires  every  created  being  with  new  Vigour, — Sum- 
mer, the  season  oi  progress,  in  which  nature  puts  forth  all  her  energies, 
to  increase  and  multiply  her  various  productions, — and,  now,  we  see 
Autunm,  the  season  of  completion  and  of  consequent  decay,  in  which 
nature,  in  bringing  the  individual  to  perfection,  makes  provision  for  the 
future  preservation  of  the  kind.  While,  therefore,  the  natiiral  action  of 
spring  and  summer  is  single,  that  of  autumn  is  of  a  compound  charac- 
ter. "  Thus,  if  we  follow  out  the  study  of  the  autumn  in  a  proper  man- 
ner, it  leads  us  to  all  the  revolutions  that  have  taken  place  in  the  sur- 
£eu^  of  our  planet ;  and  in  this  way,  a  plant  of  which  we  can,  in  a  few 
months,  see  the  beginning,  the  perfection,  and  the  decay,  becomes  to  us 
an  epitome  of  the  system  of  growing  nature  in  its  widest  extent,  and 
through  its  most  prolonged  duration.  This  is  the  grand  advantage  while 
studying  the  productions  of  nature  in  their  connexion,  and  the  events 
and  occurrences  of  nature  in  their  succession,  has  over  the  mere  obser- 
vations of  the  individual  substance  and  the  passing  moment ;  and  it  is 
this  which  gives  to  the  law  of  the  seasons  so  high  a  value  above  all  the 
beauties  of  the  seasons  taken  in  their  individual  character." 

Autunm  brings  fruition,  in  which  the  toilsome  labours  of  the  hus- 
bandman, for  the  preceding  twelve  months,  find  their  reward  It  is  the 
season  in  which  hope  is  lost  in  the  possession  of  the  thing  hoped  for, 
and  because  of  a  harvest  of  plenty,  it  is  the  season  of  gratitude.     '*  It 
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is  this  which  makes  the  principles  of  seasonal  action  thicken  upon  us  as 
the  year  advances,  and  the  autumn  to  become  the  hanrest  of  knowledge, 
as  well  as  the  firuits  of  the  earth.  Nor  can  one  help  m^miriTig  that 
bountifal  and  beautiful  wisdom  which  has  laid  the  elements  of  instruc- 
tion most  abundantly  in  the  grand  season  of  plenty  and  gratitude.'*  But 
grateful  as  the  husbandman  must  always  feel  for  the  bounties  of  Provi- 
dence, so  much  labour  is  bestowed,  so  much  anxiety  is  felt  by  him,  as 
regards  the  effects  of  the  vicissitudes  of  the  seasons,  before  *^  he  gathers 
his  wheat  into  the  gamer,"  that  the  reflections  which  the  consummation 
of  harvest  is  calculated  to  give  rise  to  are,  I  fear,  narrow,  and  even  sel- 
fish. **  For  as  the  annual  harvest  which  we  obtain  from  the  earth,  is 
received  by  us  as  resulting  6om  that  in  which  we  have  a  right  of  pro- 
perty, a  merit  in  labour,  or  both  united,  we  are  apt  to  forget  the  part 
which  Nature  has  in  the  productiveness  of  the  year,  and  look  upon  the 
whole  produce  as  the  return  of  our  own  capital  and  our  own  skill,  just 
as  we  do  in  any  mechanical  work,  or  mercantile  speculation.  That  this 
U  the  true  state  of  the  case,  is  proved  by  the  habitually  proverbial  &ct, 
that  the  cultivators  of  the  ground,  for  what  purpose  soever  they  may 
cultivate,  are  alwajrs  complaining  of  the  weather,  as  the  grand  enemy 
by  which  all  their  labours  are  frustrated,  and  all  their  products  dimi- 
nished. They  are  nowise  at  fault  themselves,  but  the  ^  weary  weather* 
never  will  be  obedient  to  their  dictates.  What  with  rain,  what  with 
drought,  what  with  heat,  what  with  cold,  each  thrusting  itself  forward 
at  the  time  when  its  opposite  would  have  been  by  far  the  more  benefi- 
cial,  the  crop  they  get  is  always  '  below  a  fair  average,'  and  what  they 
do  get,  is  gotten  in  spite  of  the  weather,  and  not  by  means  of  its  co-ope- 
ration. It  is  in  vain  that  the  fable  of  the  farmer — into  whose  hands 
Jupiter  gave  the  management  of  the  weather,  and  who,  by  having  rain, 
and  drought,  and  sunshine,  and  snow,  when  and  where  he  wished,  brought 
his  land  into  a  state  of  such  utter  sterility,  that  he  was  fain  to  plead 
more  earnestly  than  ever,  that  so  dangerous  a  power  might  be  taken  out 
of  his  hands — ^has  stood  on  the  record  against  them  from  remote  anti- 
quity ;  for  the  majority  contend  stubbornly,  that  all  the  merit  is  their 
own,  and  that  all  the  blame  falls  upon  the  weather,  which,  notwithstand- 
ing all  the  examples  which  have  been  set  before  it,  and  all  the  expe- 
rience it  must  have  had,  ^  will  not  understand  and  obey  the  rules  of 
good  husbandry.' "  * 

The  colours  displayed  by  the  autumnal  setting  sim  are  exceedingly 
rich  ;  one  form  of  the  phenomenon  not  uncommon  at  that  period  is  at- 

*  Mudie*<  Autumn,  p.  25-7. 
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tempted  to  be  pencilled  in  Plate  XIV ;  but  a  far  finer  picture  is  to  be 
seen  in  these  words  of  a  revered  bard,  who  can  feel  intensely  as  he  can 
describe  beautifully. 

^  A  cloud  lay  cradled  near  the  settinfi:  sun  : 

A  gleam  of  crimson  tinged  its  braided  snow. 
Long  had  I  watched  the  glory  moving  on 

O'er  the  soft  radiance  of  the  lake  below. 

Tranquil  its  spirit  seemed,  and  floated  slow : 
E'en  in  its  very  motion  there  was  rest; 

While  every  breath  of  eve,  that  chanced  to  blow, 
Wafted  the  traveller  to  the  beauteous  west. 

Emblem,  methought,  of  the  departed  soul, 
To  whose  white  robe  the  gleam  of  light  is  given ; 

And,  by  the  breath  of  mercy«  made  to  roll 
Right  onward  to  the  golden  gates  of  heaven, 

Where  to  the  eye  of  faith  it  peaceful  lies, 

And  tells  to  man  his  glorious  destinies." 

WiLSOir. 

Objects  in  the  horizon — ^trees,  houses,  and  ruins — are  projected  in  bold 
relief  against  the  clear  deep  sky  of  a  calm  autumnal  evening  at  sunset. 
Such  a  scene  as  this — if  gemmed,  moreover,  with  the  radiant  and  lus- 
trous evening  star — affects  the  mind  to  thoughtful  meditation,  not  un- 
tinged  with  melancholy. 

The  temperature  of  autumn  is  high, — August,  in  Scotland,  affording 
the  highest  average  of  the  year,  on  account  of  warmth  in  the  night  as 
well  as  the  day,  though  the  sun  is  not  more  hours  above  the  horizon  than 
in  March,— but  Autumn  follows  the  radiance  of  Summer,  while  Spring 
just  escapes  from  the  firigidity  of  Winter.  Such  is  the  heat,  that  it  is  no 
uncommon  occurrence  for  reapers  to  be  seriously  affected  by  it  in  the 
harvest-field. 

The  labours  of  the  field  partake  of  the  compound  character  of  the 
season  itself.  Just  as  one  crop  is  reaped  from  the  ground,  part  of  the 
succeeding  one  is  committed  to  the  earth ;  the  autumnal  wheat  of  two 
successive  years  being  sown  and  reaped  about  the  same  time.  The  toil 
endured  in  harvest  is  almost  incredible.  Only  conceive  the  entire  bread- 
corn  sufficient  to  support  the  population  of  such  a  kingdom  as  this  to  be 
cut  down  and  carried,  in  minute  portions,  in  the  course  of  a  single 
month !  The  usual  season  of  reproduction  among  the  animals  of  the 
farm  is  spring ;  but  the  most  useful  animal  of  all,  the  sheep,  forms  an 
exception  to  the  rule.  Autumn  being  the  season  in  which  the  ewes  are 
drafted,  and  the  tup  is  allowed  to  go  with  them.  There  seems  in  Autumn 
a  tendency  in  the  animal  frame  to  disease ;  sheep  are  liable  to  hepatitis ; 
calves  to  quarter-ill ;  the  horse  to  colic,  and  even  inflammation  in  the 
bowels ;  and  stallions  and  geldings  become  dull  in  spirit     Perhaps  the 
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feeding  nature  of  aftermathy  on  which  all  animala  live  in  Aatiinin» 
may  canae  a  tendency,  in  the  animal  aygtem,  to  predominant  secretion 
of  one  of  the  fluids,  and  thereby  predispose  the  system  to  particalar 
complaints.  If  there  is  probability  of  truth  in  this  surmise,  preventiYe 
measulres  should  be  sought  for  and  obtained ;  and  oil-cake  seems  to 
possess  this  property,  (hie  preyentive  remedy  against  annoyance  from 
parasitic  insects  and  from  cold  to  sheep,  is  bathing  or  smearing. 

The  sports  of  the  field  all  commence  in  Autumn.  The  long  contem- 
plated gatherings  in  the  hills,  on  the  noted  12th  of  August,  in  quest  of 
Grouse — game,  par  exeettenee^  of  which  our  country  should  be  proud 
as  its  only  indigene— cause  every  shelling  to  afford  shelter  to  many 
who^  at  other  seasons,  indulge  in  the  &r  different  enjoyments  of  urban 
luxuries.  Partridge-shooting  comes  in  September,  sometimes  even  be- 
fore the  com  is  cut  down,  and  is  foUowed  by  Hare-hunting  in  October ; 
and  after  all  the  fields  are  cleared  of  their  yaluaUe  produce,  the  inspiring 
*  music*'  of  the  pack  is  heard  to  resound  through  hill  and  dale. 

The  great  event  of  Autumn — the  harvest — naturally  claims  a  prepon- 
derating share  of  the  husbandman's  solicitude ;  and  until  this  important 
issue  of  all  his  toil  is  secured  beyond  danger,  he  cannot  rest  in  quiet 
He  looks  around  him  night  and  day,  regarding  the  ^^  face  of  the  sky," 
and  acts  with  circumspection.  He  sees  his  whole  year's  bread  at  stake, 
and  feels  that  its  safety  depends  on  his  own  skill ;  and  should  he  fail  to 
exercise  this  aright,  he  would  never  cease  to  blame  himself.  None  is 
more  anxious  to  follow  this  advice  than  he  : — 

"  The  wind,  the  rain,  the  sun, 
Their  geniml  task  have  done, 

Wouldst  thou  he  fed, 
Man,  to  thy  labour  bow, 
Thrust  in  thy  sickle  now, 
Reap  where  thou  once  didst  plough, 

God  sends  thee  bread." 

MONTGOMBRT. 

When  every  straw  is  safe  in  the  stack-yard,  and  the  stack-yard  gate 
closed  for  the  season,  then,  and  not  till  then,  is  he  satisfied  of  his  task 
being  finished,  and  enjoys  imdisturbed  repose. 

Now  that  we  have  surveyed  all  the  seasons  as  they  present  them- 
selves in  this  country,  we  must  own  our  climate  to  be  any  thing  but 
genial.  The  frequent  changes  to  which  it  is  daily  susceptible  render 
the  culture  of  the  soil  always  a  difficult,  and  not  imfrequently  an  irk- 
some, occupation.  Those  vicissitudes,  no  doubt,  sharpen  the  intellect 
of  the  farmer,  and  perhaps  have  been  the  chief  means  of  eliciting  the 
high  skill  which  is  so  universally  acknowledged  to  be  exercised  in  the 
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agriculture  of  this  kingdom.  Such  skill  will  always  have  a  field  for 
exercise,  for  our  insular  position  will  subject  our  atmosphere  to  perpe- 
tual changes  dependent  on  different  conditions  of  heat  and  moisture 
produced  by  the  state  of  the  surroimding  ocean.  Notwithstanding  the 
farmer  is  held  to  his  task  by  a  frowning  climate,  he  would  rather  wish 
to  have  a  smiling  one,  and  sometimes  envies  the  bright  skies  which  he 
hears  illumines  the  Continent.  There  is  much  truth  in  the  desire  ex- 
pressed in  the  following  observations,  lightly  as  they  are  put  together, 
for  no  one  but  enjoys  fine  weather,  which  is,  indeed,  always  the  source 
of  gratulation  when  it  occurs  : — "  It  may  be  very  well  for  a  lover  to 
declare  in  the  presence  of  his  his  mistress  that 

"  All  seasons  and  their  change 
All  please  alike ;" 

but  to  common  mortals,  occupied  with  the  ordinary  affairs  of  life,  there 
is  no  truth  in  it.  Who  in  his  senses  ever  af&rmed  that  the  fogs  of  No- 
vember were  as  delightful  to  him  as  the  balmy  breath  of  May  ?  K  any 
one  has,  as  I  have,  a  horror  of  icicles,  and  who  would  never  have  the 
mild  temperature  of  the  air  interrupted  by  the  presence  of  a  hoar-frost, 
let  him  migrate  with  the  climate.  Let  him  spend  the  month  of  January 
in  Portugal;  February  in  the  Madeiras;  March  in  Spain;  April  in  Sicily; 
May  in  Lapland  ;  June  in  Italy ;  July  in  Switzerland ;  August  in  France ; 
September  in  England ;  October  among  the  forests  of  America ;  No- 
vember in  Crete ;  and  December  in  the  islands  of  the  Cape  de  Verd. 
By  this  rotatory  motion  he  may  enjoy  a  delicious  temperature,  and  revel 
in  honeysuckles  and  roses  all  the  year  round."* 


74.  OF  PULLING  FLAX  AND  HEMP,  AND  OP  THE  HOP. 

**  Now  pluck  up  thy  flax,  for  thy  maidens  to  spin,  "  Lo,  on  auxiliary  polei,  the  hopt. 

First  see  it  dried,  and  timely  got  in."  Ascending  spiral,  ranged  in  meet  array  !" 

TossEB.  Phillips. 

(2878.)  I  have  already  described  the  method  of  sowing  flax,  and  no- 
ticed the  soil  in  which  it  best  thrives  (2293.) ;  all  that  remains  to  be 
said  of  this  crop  is  its  treatment  in  summer,  and  the  mode  of  harvesting 
it,  for  as  to  its  treatment  afterwards  as  an  article  of  manufacture,  that 

•  Note  Book  of  an  Oxonian,  John  BuU,  for  5th  Augott  1843. 
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18  beyond  my  provmce.  The  only  care  required  by  the  growing  crope 
of  flax  in  summer  ib  weedkig^  and  in  its  early  stage  of  growth  it  will  be 
much  injured  if  weeds  obtain  the  mastery.  To  obyiate  this  inconve* 
nience,  and,  indeed,  to  save  altogether  the  trouble  of  weeding,  it  has 
been  recommended  to  sow  the  land  at  the  time  of  sowing  the  flax-seed 
with  grass-seeds,  or  to  sow  the  flax-seed  in  drills ;  but  neither  expedient 
is  so  suitable  for  flax  itself  as  land  kept  clean  by  weeding  a  broadcast 
crop ;  Aht  as  equality  of  fibre  is  of  the  utmost  importance  to  the  value 
of  flax,  sowing  it  in  drills  admits  the  air  unequally  to  the  crop,  and  the 
fibre  of  the  plants  on  the  outside  of  the  drills  would  thereby  be  much 
coarser  than  that  of  those  in  the  interior.  And  as  to  sowing  grass- 
seeds,  even  the  low-growing  white  dover  amongst  flax,  it  should  make 
no  difference  to  the  flax-plant  whether  it  was  choked  by  a  yaluable  or  a 
worthless  plant,  since  both  would  equally  be  weed9  in  reference  to  it. 

(2879.)  Besides  the  common  weeds  which  infest  the  soil,  according 
to  its  nature,  there  are  others  specially  foimd  amongst  flax ;  of  these, 
one  is  the  common  gold  of  pleasure,  Camelma  saHvat  the  seed  of  which 
is  imported  among  flax-seed,  and  the  plant  may  be  known  by  its  attain- 
ing from  2  to  3  feet  in  hei^t,  having  small  yellow  flowers,  and  very 
large  pouches  on  long  stalks.  But  a  more  troublesome  weed  than 
this  is  the  flax-dodder,  Ouscuki  Eurqpasa,  inasmuch  as  it  adheres  para- 
sitically  to  the  flax  plant,  and,  of  course,  injures  its  fibre ;  while  the 
gold  of  pleasure  may  be  pulled  out  before  the  flax  is  ready.  The  habits 
of  the  flax-dodder  are  these  : — "  It  is  a  plant  which  germinates  in  the 
ground,  and  sends  up  a  slender  threadlike  stem,  which,  twisting  itself 
about,  soon  touches  one  of  the  stems  of  the  flax  amongst  which  it  is 
growing.  As  soon  as  this  takes  place,  the  dodder  twists  itself  round 
the  flax,  and  throws  out  from  the  side  next  to  its  victim  several  small 
processes,  which  penetrate  the  outer  coat  or  cuticle  of  the  flax,  and  act 
as  suckers,  by  which  t/ie  parasitical  dodder  appropriates  to  its  onm  use 
the  sap  which  has  been  prepared  in  the  flax^  upon  which  ike  growth  of  the 
flax  depends.  The  dodder  then  separates  itself  from  the  ground,  and 
relies  solely  upon  the  flax  for  its  nourishment,  producing  long  slender 
leafless  stems,  which  attach  themselves  to  each  stem  of  flax  that  comes 
in  their  way.  Thus  large  masses  of  the  crop  are  matted  together,  and 
so  much  weakened,  as  to  become  almost  useless.  This  plant  produces 
great  quantities  of  seed,  which  is  usually  thrashed  with  the  flax-seed, 
and  sown  again  with  it  in  the  succeeding  year.  Several  years  since  I 
took  considerable  trouble  to  ascertain  if  all  foreign  flax-seed  was  mixed 
with  that  of  the  dodder,  and  was  led  to  the  conclusion,  that  the  Ameri- 
can flax-seed  is  nearly  free  from  this  pest,  and  that  that  from  Russia, 
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and  especially  Odessa,  is  peculiarly  infested  with  it."*  The  weeds,  when 
very  young,  are  picked  out  by  hand  from  the  flax  by  field-workers,  and 
in  doing  this,  the  kneeling  down  upon  the  flax  does  it  no  harm.  If  weed- 
ing be  once  efl^ectually  and  timeously  done,  the  weeds  will  not  again 
much  trouble  the  crop ;  and  though  it  should  cost  several  shillings  the 
acre,  the  increased  value  of  the  crop  will  repay  it  all.  Before  leaving 
the  subject  of  weeding,  I  may  remark,  that  though  the  American  flax- 
seed be  free  from  dodder-seed,  it  is  far  inferior  in  giving  a  crop  to  that 
imported  from  Riga,  the  Riga-kind,  which  also  bears  the  name  of  Bel- 
gian seed,  from  the  Belgians  sowing  it.  And  I  may  also  remark,  that 
sowing  flax  on  clean  land  will  save  much  of  the  cost  of  weeding,  that  is, 
after  a  green  crop,  as  turnips  and  potatoes,  the  cleansing  of  which  will 
have  rendered  the  soil  comparatively  clean  for  flax.  If  flax  be  thus  cul- 
tivated in  lieu  of  a  corn-crop,  its  culture  may  be  practised  without  much 
deterioration  to  the  land ;  but  if  it  is  determined  to  regard  flax  as  a 
green  crop,  and  cause  a  corn-crop  to  follow  it,  the  land  will  in  time 
assuredly  feel  the  scourging  eff^ects  of  such  a  system,  and  oblige  its  cul- 
tivators to  abandon  it  altogether. 

(2880.)  The  pulling,  steeping,  and  drying  of  flax  are  simple  enough, 
and  are  processes  generally  well  understood  ;  but  Mr  Henderson's  ac- 
count of  managing  the  crop,  whose  sample  of  Irish  flax  obtained  a  gold 
medal  from  the  Agricultural  Improvement  Society  of  Ireland,  at  their 
meeting  at  Belfast  in  August  1843,  being  the  most  practical,  and,  at  the 
same  time,  succinct  I  have  met  with,  I  shall  transcribe  it.  1.  And,  first, 
as  to  test  of  ripeness,  Mr  Henderson  says,  "  I  have  found  the  test  recom- 
mended by  Mr  Boss  to  ascertain  the  degree  of  ripeness  that  gives  the  best 
produce,  with  the  finest  fibre,  perfect.  It  is  this :  Try  the  flax  every  day 
when  approaching  ripeness,  by  cutting  the  ripest  capsule  on  an  average 
stalk  across  (horizontally),  and  when  the  seeds  have  changed  from  the 
white,  milky  substance  which  they  first  shew  to  a  greenish  colour,  pretty 
firm,  then  is  the  time  to  pull.  The  old  prejudice  in  favour  of  mtich 
ripening  is  most  injurious,  even  as  regards  quantity ;  and  the  usual  test 
of  the  stalk  stripping  at  the  root  and  turning  yellow,  should  not  be  de- 
pended on.  Where  there  is  one  man  that  pulls  too  green,  five  hundred 
over-ripen."  2.  When  properly  ripened,  flax  should  be  pulled  in  this 
way  : — *^  I  use  the  Dutch  method,  say,  catching  the  flax  close  below  the 
boles ;  this  allows  the  shortest  of  the  flax  to  escape.  With  the  next 
handful  the  puller  draws  the  short  flax,  and  so  keeps  the  short  and  the 
long  each  by  itself,  to  be  steeped  in  separate  ponds.     It  is  most  essen- 

•  Gkurdenen'  Chronicle  and  Agricultural  Gazette  for  10th  February  1844,  p.  189. 
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tial  to  keep  the  flax  even  at  the  root  end,  and  this  cannot  be  done  with- 
out time  and  care,  but  it  can  be  done,  and  should  always  he  done.  The 
beets  should  always  be  small,  evenly  sized,  straight  and  even,  and  should 
never  be  put  up  in  stooks  or  windrows,  but  taken  to  the  pond  the  day  they 
are  pulled,  or  the  day  after  at  longest,  especially  in  bright  weather,  for 
^  discoioration  produced  by  the  sun  on  green  flax  will  never  be  removed 
till  it  goes  to  the  bleacher,  and  will  give  him  some  trouble  also^^  3.  Next 
comes  the  steeping,  which  is  a  most  important  process,  and  is  the  one 
least  understood  by  growers  of  flax  in  this  country.  You  perhaps  require 
to  be  informed  of  the  object  of  steeping  the  flax-plant.  The  stem  of  flax 
consists  of  two  parts  possessing  very  difi^erent  properties ;  the  one,  the 
outer,  is  fibrous,  and  afi^ords  the  substance  of  flax  ;  the  other,  the  inte- 
rior, is  pithy,  and  is  got  rid  of  by  fermentation  in  steeping,  loosening  its 
hold  of  the  fibre.  There  is  also  much  mucilage  to  be  got  quit  of;  and 
the  sooner  flax  is  put  into  steep  after  being  pulled,  the  more  mucilage 
will  be  dissolved  from  it.  K  steeping  is  so  long  continued  as  to  afi^ect 
the  texture  of  the  fibrous  coating,  the  flax  will  be  injured  ;  and  should 
it  not  be  as  long  applied  as  the  pithy  matter  may  be  easily  loosened, 
much  labour  will  be  afterwards  incurred  in  getting  quit  of  it.  Proper 
steeping,  then,  is  an  essential  and  delicate  process,  and  on  this  account 
Mr  Henderson's  instructions  are  valuable  : — "  Flax  is  subject  to  injury 
from  neglect  in  every  process,  but  in  this  especially.  The  water  brought 
to  the  pond  should  be  pure  from  all  mineral  substances,  clean  and  clear. 
The  water  of  large  rivers  is  generally  to  be  preferred ;  but  spring- water, 
which  has  nm  some  hundred  yards  becomes  soft,  and  will  have  deposited 
any  mineral  impurities  it  contained  ;  immediately  from  the  spring  it  sel- 
dom does  well.  If  the  water  be  good  and  soft,  it  is  injurious  to  allow  it 
to  stagnate  in  the  pond  before  steeping.  I  put  in  two  layers,  each  some- 
what sloped,  with  the  root-end  of  each  downwanls :  one  layer  at  a  time 
is  said  to  be  safer,  and  perhaps  is  so,  though  I  have  tried  both  and  seen 
no  difference.  The  flax  should  be  placed  rather  loose  than  crowded  in 
the  pond,  and  laid  carefully  straight  and  regular.  Having  an  abundant 
supply  of  water,  I  do  not  let  any  into  the  pond  till  the  first  layer  is  in. 
I  cover  with  moss-sods  (from  the  turf-banks)  laid  perfectly  close, the  shear 
of  each  fitted  to  the  other.  Thus  covered,  it  never  sinks  to  the  bottom, 
nor  is  it  affected  by  air  or  light.  It  is  generally  watered  in  11  or  13  days. 
A  good  stream  should,  if  possible,  always  pass  over  the  pond ;  it  carries 
off  impurities,  and  does  not  at  all  impede  due  fermentation — flood  and 
all  impure  water  should  be  carefully  kept  off.  The  Dutch  test  of  being 
sufficiently  watered  is  certain  and  perfect,  at  least,  I  never  found  it 
otherwise.    It  is  this  : — Try  some  stalks  of  average  fineness,  by  breaking 
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the  woody  part  in  two  places,  about  3  inches  apart,  at  the  middle  of 
the  length ;  catch  the  wood  at  the  lower  end,  and  if  it  will  pull  (down- 
ward) for  those  3  inches  freely,  without  breaking  or  tearing  the  fibre 
it  is  ready  to  take  out.  This  trial  should  be  made  every  day  after  fer- 
mentation subsides,  for  sometimes  the  change  is  rapid..  Flax  is  more 
frequently  injured  by  too  little  than  too  much  of  the  water.  Great  care 
and  neatness  are  necessary  in  taking  it  out.  Broken  or  crumpled  flax 
will  never  reach  the  market.  Spread  the  day  it  is  taken  out,  unless  it 
is  heavy  rain — flight  rain  does  little  harm  ;  but,  in  any  case,  spread  the 
next  day,  for  it  will  heat  in  the  pile,  and  that  heating  is  destructive.  The 
most  particular  cause  of  injury  in  steeping,  is  exudation  of  water  from 
the  sides  or  bottoms  of  the  pond.  Stripe  and  discoloration  are  mostly 
imputed  to  the  quality  of  the  water  brought  to  the  pond ;  whilst  in  9 
cases  out  of  every  10,  the  water  oozing  from  the  sides  and  bottom  of 
the  pond  itself  is  the  cause.  Even  if  such  water  were  pure,  which  it 
seldom  is,  it  is  injurious ;  but  when  impregnated  with  iron  or  other  ma- 
terials, it  does  immense  harm.  If  such  ponds  must  continue  to  be  used, 
the  injmy  may  be  partially  amended  by  draining  around  the  sides  and 
ends,  at  6  or  8  feet  distance,  and  18  inches  deeper  than  the  bottom  of 
the  pond,  and  filling  the  drains  with  stones.  No  other  thing  I  know  of 
does  such  extensive  injury  as  this  springing  of  water  within  the  pond." 
4.  Flax  "  should  be  spread  even,  straight  at  its  length,  not  too  thick, 
and  well  shaken,  so  that  there  shall  be  no  clots ;  indeed,  if  possible,  no 
2  stalks  should  adhere.  I  have  ever  found  it  injurious  to  keep  it  long 
on  the  grass  ;  it  is  in  the  steep  the  wood  is  decomposed  ;  on  the  grass 
the  fibre  is  softened  and  the  wood  little,  if  at  all,  a£Pected.  I  rarely  let 
it  lie  more  than  5  days,  sometimes  only  3  ;  this  year  it  had  only  3  days, 
and  I  never  had  better  flax.  It  should  never,  if  possible,  be  spread  on 
the  ground  flax  grows  on,  it  claps  down,  and  the  clay  and  weeds  dis- 
colour it ;  clean  lea,  or  lately  cut  meadow,  is  the  best."  5.  "  Lifting^ 
like  all  other  operations,  requires  care  and  neatness  to  keep  it  straight 
to  its  length,  and  even  at  the  roots.  This  operation  is  too  frequently 
hurried  and  coarsely  done."  6.  If  the  steeping  and  grassing  have  been 
perfect,  flax  should  require  no  fire  ;  and  to  make  it  ready  for  breaking 
and  scutching,  exposure  to  the  sun  should  be  sufficient ;  but  if  the 
weather  be  damp,  the  flax  tough,  and  must  be  wrought  ofi*,  then  it  must 
be  fire-dried.  Such  drying  is  always  more  or  less  injurious ;  but  if  it  be 
put  on  the  kiln  in  a  damp  state,  it  is  ruinous ;  it  is  absolutely  burnt 
before  it  is  dry.  All  who  can  afi*ord  it  should  keep  such  flax  over  to  the 
ensuing  spring  or  summer,  putting  it  dry  into  stacks,  then  it  will  work 
freely  without  fire-heat."     7.  In  the  concluding  remarks  of  Mr  Hen- 
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derson,  there  is  much  good  sense. — ''  The  proper  culture  and  prepara^ 
tion  of  flax  require  more  care,  exertion,  and  expense,  than  the  old  slo- 
venly method,  and  those  who  will  not  give  those  requisites  would  do 
wisely  to  abstain  from  growing  flax  altogether.  Any  other  crop  will 
abide  more  negligence.  So  much  has  been  said  and  written  of  late  of 
the  advantage  of  flax-culture,  that  it  is  to  be  feared  some  may  be  led  to 
carry  it  to  an  undue  extent,  and  sow  it  on  land  not  fitted  for  it ;  indeed 
this  is  already  often  done,  and  I  know  of  nothing  more  injurious  to  the 
farmer.  Flax  is  proverbially  either  the  very  best  or  the  very  worst  crop 
a  farmer  can  grow."  * 

(2881.)  The  crop  of  flax,  after  it  is  dried,  is  bulky  for  its  weight; 
and  yields  from  3  to  10  cwt.  per  imperial  acre  of  dried  plants.  From 
30  to  40  stones,  of  14  lb.  each,  the  acre,  of  dressed  flax,  is  considered  a 
fair  crop,  and  if  ^n^  quality,  will  fetch  perhaps  L.90  a  ton ;  that  is,  from 
4  to  5  acres  are  required  to  furnish  1  ton  of  flax,  and  a  return  obtained 
of  from  L.18  to  L.22  per  acre,  exclusive  of  the  expense  of  preparing 
it  by  beetling,  scutching,  and  heckling,  and  may  still  leave  from  L.IO 
to  L.15  an  acre  of  profit,  which  is  a  large  one ;  but  should  the  flax  prove 
coarse  by  improper  management,  or  be  injured  in  drying,  much  waste 
will  be  occasioned  in  dressing  it,  and  the  profit  reduced  to  perhaps  ^  of 
these  amounts.  So  the  observation  of  Mr  Henderson,  of  flax  being 
either  the  best  or  worst  crop  for  the  farmer,  thus  receives  corroboration ; 
and  it  should  also  be  borne  in  mind,  that  flax,  like  the  potato  crop,  leaves 
no  straw  for  manure  to  the  land. 

(2882.)  I  have  also  described  the  sowing  of  he?np  (2299.),  a  crop 
scarcely  cultivated  in  Scotland,  and  its  culture  in  England  is  confined  to 
the  southern  counties,  being  a  plant  indigenous  to  the  south  of  Europe 
and  India.  Being  tall  of  growth  in  comparison  to  flax,  it  receives 
no  injury  from  weeds,  but,  on  the  contrary,  smothers  by  overtopping 
them.  This  plant  is  best  cultivated  in  drills.  The  crop  is  pulled  and 
watered,  and  dried  like  flax,  the  weight  of  produce  dressed  being  little 
more  than  flax,  from  40  to  45  stones  the  imperial  acre,  and  the  profit 
derived  from  it,  after  deducting  expenses,  seems  to  be  from  L.5  to  L.6 
per  acre,  though  Lord  Somerville,  in  sanguine  expectation  of  extending 
the  culture  of  this  plant  in  England,  estimated  it  at  L.8.  The  dried 
refuse  of  the  stems  of  hemp,  after  the  fibre  has  been  separated,  is  used  as 
fuel,  and  may  be  converted  into  charcoal  fit  for  gunpowder.  The  seed 
yields  about  3  quarters  per  acre,  and  from  it  is  expressed  an  oil  "  em- 
ployed with  great  advantage  in  the  lamp,  and  in  coarse  painting.    They 

♦  Dublin  Farmers'  Gazette. 
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give  a  paste  made  of  it  to  hogs  and  horses  to  fatten  them ;  it  enters  into 
the  composition  of  black-soap,  the  use  of  which  is  very  common  in  the 
manufacture  of  stuffs  and  felts ;  and  it  is  also  used  for  tanning  nets.'* 
The  common  hemp  is  raised  in  India,  not  for  the  sake  of  its  fibre,  but 
for  the  intoxicating  quality  of  its  seeds  when  eaten  green  and  fresh ; 
the  hemp  of  commerce  of  that  country  is  derived  from  a  different  plant.* 
(2883.)  The  hop  is  not  cultivated  in  Scotland  but  as  an  ornamental 
plant  in  the  shrubbery,  because  the  climate  is  not  sufficiently  warm  to 
develop  its  cones,  constituting  the  ripe  fruit,  which  is  its  useful  part. 
The  culture  of  the  hop  is  confined  to  the  south  of  England,  where,  in 
1835,  the  extent  of  ground  occupied  by  it  was  53,816  acres ;  and  its  cul- 
ture is  very  different  from  that  of  usual  field-crops.  When  a  new  hop- 
garden is  formed,  the  ground  is  trenched  to  the  depth  of  2  feet ;  and  as 
the  plants  occupy  the  ground  several  years,  their  roots  strike  to  a  consi- 
derable depth,  where  the  more  of  better  soil  they  find  near  the  bottom 
of  the  trench,  the  better  they  grow,  for  as  to  the  surface-soil,  it  can  be 
manured  at  any  time,  and  in  many  ways.  The  plants,  previously  raised 
from  seed,  as  being  more  hardy  in  constitution  than  raised  by  cuttings, 
are  placed  in  quincunx  order,  at  5J  feet  distant  each  way,  which  give 
1440  plants  to  the*  imperial  acre.  The  hop-plant  being  dioecious  in  its 
nature,  that  is,  having  different  sexes  on  different  plants,  1  male  is  planted 
among  every  10  female  plants.  The  female  plants  only  bear  fruit,  which 
has  the  form  of  solitary  cones  or  strobiles,  ovate  and  pendulous,  composed 
of  membranous  scales  of  a  pale-green  colour,  each  containing  one  roimd 
flattish  seed  of  a  bay-brown  colour,  surrounded  with  a  sharp  rim,  and 
compressed  at  the  top.  Being  climbers,  as  the  plants  shoot  up,  they 
are  tied  to  and  trained  along  poles  pushed  endwise  into  the  ground  be- 
side them ;  and  in  the  first  year's  growth  of  the  bine  the  poles  used  may 
be  short ;  but  afterwards,  when  shoots  spring  from  the  old  stock,  3  bines 
are  preserved  from  each  shoot  and  trained  up  upon  3  poles  placed  around 
each  plant-hill,  with  their  upper  ends  divergent,  that  the  air  and  sun 
may  find  their  way  into  the  centre  of  each  cluster  of  plants  ;  and  the 
poles  are  besides  so  set  as  to  allow  the  forenoon  sun  to  reach  the  plants, 
and  also  to  receive  as  little  injury  as  possible  from  the  prevailing  wind 
of  the  district.  The  poles  are  from  16  to  18  feet  the  longest,  and  14  the 
shortest ;  and  as  3  are  required  for  every  hill,  4320  are  wanted  for  every 
acre.  The  best  poles  are  of  yew,  next  of  chestnut,  then  larch,  ash,  wil- 
low, oak  cut  in  winter,  Scots  fir,  birch,  alder,  beech,  in  the  order  enu- 
merated.    They  last  from  3  to  5  years,  according  to  the  wood,  and  cost 

•  S«e  Wisset's  Treatise  on  Hempi  which  contains  all  that  can  be  said  on  the  subject.    Quarto 
^dhkm,1806. 
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Is.  per  foot  per  100  poles  ;  that  is,  poles  18  feet  long  will  cost  ISs.  the 
100,  or  nearly  L.39  per  acre  ;  and  as  about  500  poles  are  wanted  every 
year  to  keep  up  the  stock,  their  wear  and  tear  costs  about  L.4, 10s. 
the  acre.  In  order  to  lessen  this  great  annual  expense,  it  has  lately  been 
suggested  to  stretch  a  stout  wire  along  each  alley,  to  which  the  poles 
should  be  fastened.  The  advantages  of  this  plan  are  said  to  be,  that 
poles  of  much  less  value  than  those  usually  employed  may  be  used,  in- 
jury from  gales  of  wind  avoided,  and  the  alleys  being  open  to  the  in- 
fluence of  the  sun  and  air,  the  mould,  that  fatal  disease  of  the  hop, 
prevented ;  and  it  is  said  that  a  garden  of  9  acres  at  Hailing,  near 
Rochester,  is  cultivated  in  this  way.  Poles  are  carefully  laid  aside  at 
the  end  of  every  hop-season.  The  bines,  as  they  shoot  up,  are  tied  to 
the  poles  by  women,  who  use  dried  rushes  for  the  purpose.  The  ground 
receives  culture  to  keep  it  clean  and  open  till  the  season  of  picking  or 
gathering  the  flowers  arrive,  which  is  commonly  the  first  week  of  Sep- 
tember. The  hop,  properly  so  called,  is  picked  from  the  bine  by  the 
hand ;  and,  to  facilitate  that  process,  the  bines  are  cut  over  at  3  feet 
firom  the  ground,  and  the  poles  raised  and  laid  on  their  side  in  a  conve- 
nient position  and  place  for  the  pickers.  Whole  families  of  labourers 
are  employed  at  picking,  receiving  l^d.  per  bushel,  at  which  rate  a 
family  of  5  will  earn  from  Ts.  to  10s.  a-day.  There  being  1440  hiUs 
in  the  acre,  and  allowing  1  bushel  of  hops  to  each  hill,  and  1 J  lb.  to 
each  bushel,  the  acre  will  yield  19  cwt.  32  lb. ;  but  the  crop  is  some- 
times not  ^  of  that  quantity.  Indeed,  so  precarious  is  the  crop  of  hops, 
that,  at  Binstead,  in  Hampshire,  a  farmer  grew  4^  cwt.  on  10  acres 
in  the  year  1825,  and  in  the  following  year,  1826,  he  realised  9  tons 
from  the  same  land !  This  diversity  of  crop  is  greatly  owing  to  the 
effects  of  insects,  of  which  a  considerable  variety  and  in  great  numbers 
affect  the  hop-plant,  and  also  of  blight  or  mould,  occasioned  by  damp  or 
confined  air.  When  ripe  for  picking,  the  hop  is  of  a  lightish  green 
colour,  and  gimmiy  to  the  feel  when  in  the  highest  perfection.  In  a 
few  days  longer  it  becomes  brown  and  strong  tasted.  At  Famham, 
in  Kent,  the  hops  are  always  picked  in  the  perfect  state,  and  every 
injured  flower  is  put  into  a  separate  basket ;  and,  on  this  account,  the 
Famham  hops  always  command  the  highest  price  in  the  market.  This 
hop  is  eagerly  sought  after  by  pale  ale-brewers;  while  the  brown  stronger- 
tasted  hop  is  better  liked  by  porter-brewers.  After  being  picked,  hops 
are  immediately  subjected  to  artificial  heat  in  a  kiln  to  be  dried,  so 
that  they  may  keep ;  and  to  shew  the  value  of  a  delicate-coloured  article 
in  the  market,  the  brown  samples  are  strongly  fumigated  with  sulphur, 
to  give  them  a  fairer  and  more  equal  appearance.     It  is  surprising  that 
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purchasers  who  are  judges  of  hops,  and  aware  of  such  a  practice,  submit 
to  it,  unless  they  themselves  employ  it  as  a  means  of  deceiving  customers 
who  never  saw  hops  growing,  and  know  not  how  they  are  treated.   What 
would  be  thought  of  a  corn-farmer,  were  he  to  fumigate  the  barley  he 
had  to  dispose  of  with  sulphur,  in  order  to  make  the  bright-coloured, 
overripened,  and  stained  samples  look  aU  alike  ?    If  Ught-coloured  hops 
are  indispensable  to  the  brewer,  let  him  manufacture  his  commodities  as 
he  pleases,  but  let  the  farmer  deal  only  in  the  genuine  produce  of  the 
soiL     1£  he  must  have  fair-coloured  hops,  let  him  pick  them  in  due  sea- 
son, and  exercise  his  skill  in  a  legitimate  way,  and  eschew  every  species 
of  deception.     The  drying  is  effected  with  coke  and  some  charcoal,  the 
drying  heat  being  112°  Fahrenheit ;  and  costs,  including  every  expense, 
14s.  the  cwt.    After  being  dried,  hops  are  laid  in  a  heap,  to  sweat  and 
grow  tough,  and  there  they  lie  longer  than  merely  to  cool ;  for  they  must 
feel  moist  and  clammy,  and  be  squeezable  in  the  hand,  before  they  are 
bagged,  when  5  lb.  of  fresh  hops  will  weigh  only  1  lb.  when  taken  from  the 
kiln.    A  bag  of  hops  weighs  2^  cwt. ;  and  is  fixed  by  statute  4  feet  wide, 
7J  feet  long,  and  to  contain  5^  yards  of  cloth,  weighing  5 J  lb.,  which 
iKudly  costs  6d.  per  yard.    A  Kent  pocket  is  3  feet  wide,  7i  feet  long, 
weighs  4  lb.,  and  contains  usually  1:^  cwt.,  but  2  cwt.  of  Famham  hops. 
Such  a  pocket  will  occupy  a  man  from  3  to  4  hours  to  tread  the  hops 
into  firmly ;  and  to  tread  4  of  them  in  a  day,  at  9d.  per  cwt.,  is  a  very 
good  day's  work ;  and  in  doing  which  he  becomes  covered  with  yeUow 
dust,  to  which  powder  Dr  Ives  ascribed  the  whole  virtue  of  the  plant. 
Hops  cannot  be  tread  too  firmly  into  the  bags,  for  the  more  the  air  is 
excluded  the  better ;  and,  for  this  end,  the  use  of  the  Bramah  hydraulic 
press  is  recommended.     It  is  not  an  easy  matter  to  keep  hops,  when 
they  ahrink  in  the  bags,  and  the  air  finds  admission  to  them,  and  they 
then  lose  firom  5  lb.  to  10  lb.  per  cwt. ;  but  the  greater  quantity  of  sul- 
phur and  saltpetre  employed  in  the  drying,  the  worse  will  hops  keep. 
Damp  is  ruinous  to  them.     In  most  cases,  the  price  of  old  hops  drops 
^own  to  the  half  of  that  of  new.     Hops  containing  the  most  seed  will 
i«tain  their  weight  the  longest. 

(2884.)  The  duty  on  hops  is  2d.  per  lb.,  and  it  amounted  to  L.409,05& 
5n  1835,  on  the  produce  of  53,816  acres,  being  49,086,600  lb.,  or  8  J  cwt. 
;(»er  acre.  Small  as  this  impost  appears,  it  made  that  year  a  direct  tax 
\ipan  the  land  on  which  the  hop  grew,  of  L.7  :  19  :  6J^  per  acre !  I  never 
^ould  understand  why  hops  should  be  subjected  to  direct  taxation,  when 
%31  other  agricultural  productions  are  exempt  from  it.  I  can  see  the  plea 
Upon  which  a  duty  on  mcUt  may  be  urged,  of  its  truly  being  a  manirfaC' 
htred  article ;  but  the  tax  on  hops  is  a  direci  impost  on  the  produce  of 
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the  soil.  Whatever  benefit  is  derived  from  this  impost  to  the  revenae, 
from  which  nearly  L.4000  a-year  must  be  deducted  for  its  collection,  is 
more  than  counterbalanced  by  the  spirit  of  gambling  engendered  in 
speculators,  who  make  purchases  solely  in  accordance  with  the  probable 
amount  of  duty  to  be  exacted.  Offers  made  to  farmers,  resting  on  this 
contingency,  lure  them  also  into  that  vice,  and  frequently  make  them 
suffer ;  and  they  cannot  avoid  the  temptation,  for  the  casualties  affecting 
hops  are  so  imcertain,  that  the  prospects  of  a  crop  may  be  blighted  or 
secured  in  the  course  of  a  few  days.  Thus,  in  1834,  the  hop  was  so 
much  affected  by  the  aphis,  that  the  whole  amount  of  duty  was  struck 
at  about  L.100,000  over  all  the  districts ;  but  on  thimder  showers  felling 
and  destroying  the  insects  ^i^^  in  titne,  and  the  weather  afterward  prov- 
ing very  favourable  to  the  growth  of  the  plant,  actually  raised  the  duty, 
which  was  paid,  to  L.329,936,  thus  indicating  an  increase  in  the  value 
of  the  apprehended  crop  of  more  than  3  times.  Were  there  no  duty, 
the  farmer  would  dispose  of  his  hops,  when  he  realised  them,  as  he  does 
any  other  crop.  The  expense  of  forming  a  new  hop-garden  is  L.15,  ISs. 
per  acre,  including  a  half-year's  rent.  The  yearly  expense  of  maintain- 
ing an  acre  of  hops  is,  up  to  picking  time,  including  rent,  &c.,  L.17,  Ss. ; 
picking,  drying,  and  including  duty  on  6  cwt.,  L.15,  2s. ;  together, 
L.32, 10s.  It  is  not  an  uncommon  practice  to  let  the  working  of  the 
ground,  the  poling  of  the  hills,  and  the  tying  of  the  bines  to  the  time  of 
picking,  to  labourers  at  L.3, 10s.  per  acre.* 

(2885.)  FlaXt  Linum  usitatissimumy  from  the  Celtic  i/in,  a  thi*ead,  in  the 
class  and  order  Pentandria  Pentagynia,  of  Linneus,  and  in  the  natural  order  of 
Line€e^  is  a  native  of  many  parts  of  Europe,  as  well  as  of  Nepaul,  and  North 
America,  in  corn-fields,  and  is  said  to  bo  originally  from  Egypt.  It  has  been 
cultivated  for  an  unknown  length  of  time  in  Britain,  of  which  it  is  now  con- 
sidered a  naturalized  inhabitant ;  and  it  is  cultivated  both  for  its  fibre  and  oil, 
and  the  husk  of  the  seed,  after  the  oil  has  been  extracted  from  it,  is  employed 
in  the  fattening  of  live  stock. 

(2886.)  "  Mr  James  Thomson  and  Mr  Bauer,"  relates  Dr  Thomson,  **  have 
shewn,  that  the  Jlbres  of  flax  are  transparent  cylindrical  tubes,  articulated,  and 
pointed  like  a  cane ;  while  the  filaments  of  cotton  are  transparent  glassy  tubes, 
flattened,  and  twisted  round  their  own  axis.  A  section  of  a  filament  resembles, 
in  some  degree,  the  figure  8,  the  tube  originally  cylindrical,  having  colapsed 
most  in  the  middle,  forming  semitubos  on  each  side,  which  give  to  the  fibre, 
when  viewed  in  a  certain  light,  the  appearance  of  a  flat  ribbon,  with  a  hem  or 
border  on  each  edge.  The  uniform  transparency  of  the  filament  is  impaired  by 
small  irregular  fissures,  probably  wrinkles  arising  from  the  desiccation  of  tbe 
tube.  In  consequence  of  this  difference  between  the  structure  of  linen  and  cot- 
ton fibres,  Mr  Thomson  and  Mr  Bauer  were  enabled  to  ascertain,  that  the  cloth 

•  See  Lance's  Hop-Farmer,  edition  of  1838,  for  a  great  deal  of  information  regarding  the 
cultnre  of  this  interesting  plant. 
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io  which  the  Egyptian  mummies  are  wrapt  is  always  linen,  and  never  cotton* 
It  is  clear  from  this,  that  the  opinion  entertained  by  some,  that  what  is  called 
in  our  translation  of  the  Old  Testament  fine  linen  of  Egypt,  ought  to  be  the 
eotton  cloth  of  Egypt,  is  erroneous.  We  have  no  evidence  from  the  cloth  wrapt 
about  ancient  mummies,  that  the  Egyptians  in  those  early  times  were  acquainted 
with  cotton."  * 

(2887-)  Large  quantities  of  flax-seed,  commonly  called  linseed,  are  annually 
imported  into  this  country.  It  is  imported  for  the  purposes  of  growing  the 
flax-crop,  and  for  crushing  into  oil.  Vitality  not  being  certain  in  the  flax-seed 
raised  in  this  country,  it  is  necessary  to  receive  a  supply  from  abroad,  and  of 
all  foreign  kinds,  that  from  Holland  is  the  preferable  for  seed,  while  our  own  an- 
swers for  crushing  into  oil.  "  Crushing  seed  is  principally  imported  from  Russia, 
but  considerable  quantities  are  also  brought  from  Italy  and  Egypt.  Of  2,7 59, 1 03 
bushels  of  linseed  imported  in  1831,  2,210,702  were  brought  from  Russia, 
172,099  from  Prussia,  106,294  from  the  United  States,  105,448  from  Italy, 
98,847  from  Egypt,  53;738  from  the  Netherlands,"  t  &c.  By  the  New  Tariff, 
the  duty  on  foreign  linseed,  and  that  from  British  possessions,  is  only  nominal, 
being  Id.  per  quarter.  The  prices  by  the  quotations  in  February  1844,  are 
from  50s.  to  60s.  per  quarter  for  English  sowing,  and  from  25s.  to  37s.  for 
Baltic  crushing. 

(2888.)  Linseed  contains  a  great  proportion  of  mucilage,  and,  when  con- 
verted into  jelly,  constitutes  an  excellent  nutriment  for  stock.  The  process  of 
making  the  jelly  is  this : — **  The  proportion  of  water  to  seed  is  about  7  to  1. 
Having  been  steeped  in  water  48  hours  previous  to  boiling,  the  remainder  is 
added  cold,  and  the  whole  boiled  gently  for  2  hours,  keeping  it  in  motion  during 
the  operation,  to  prevent  its  burning  to  the  boiler,  thus  reducing  the  whole  to  a 
jelly-like,  or  rather  a  gluey  or  ropy  consistence.  After  being  cooled  in  tubs, 
it  is  given  with  a  mixture  of  barley-meal,  bran,  and  cut  chaff;  a  bullock  being 
allowed  about  2  quarts  of  the  jelly  per  day,  or  somewhat  more  than  1  quart  of 
seed  in  4  days  ;  that  is,  about  -^g  of  the  medium  allowed  of  oil-cake/^  I 

(2889.)  The  mucilage  of  linseed  does  not  belong  to  any  of  the  genera  of 
gums ;  but  its  nature  has  not  yet  been  ascertained.  Its  general  composition  and 
elementary  constituents  were  ascertained  to  be  these,  by  Guerin-Varry :— ^ 

Elementary  Constituenti. 

Carbon,  .  .  .  84.30 

Azote,  .  ,  .  7.27 

Hydrogen,  ,  .  .  5.65 

Oxygen,  .  .  .  52.78 


General  Composition. 

Soluble  gum, 

52.70 

Insoluble, 

29.89 

Ashes,     .... 

7.n 

Water, 

10.30 

100.00  100.00 

The  ashes  contained  carbonates  of  potash  and  lime,  phosphate  of  lime,  chloride  of 
potassium,  sulphate  of  potash,  oxide  of  iron,  alumina,  and  silica. § 

(2890.)  The  oil  afforded  by  linseed  is  in  the  proportion  of  22  per  cent., 
that  is,  about  15  gallons  of  oil  from  1  quarter  of  seed,  at  a  weight  of  7ilb.  to  the 

*  Thomson's  Organic  Chemistry  of  Vegetables,  p.  849. 

t  Maocolloch's  Dictionary  of  Commerce,  art.  Flcuc. 

X  Don's  Geneml  Dictionary  of  Botany  and  Gardening,  art.  Linumj  vol.  i.  p.  456. 

%  Thomson*8  Organic  Chemistry  of  Vegetables,  p.  674. 
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gallon ;  the  remainder  is  oil-cake.  The  hest  oil  is  that  which  is  cold-drawn ;  and 
I  suppose  that  the  hest  oil-cake  is  obtained  from  this  process,  as  haying  most  oil 
in  it.  The  warm-drawn  oil  is  obtained  by  heating  the  seed  by  steam  to  a  tem- 
perature of  200°  Fahrenheit ;  and  as  the  heat  liquefies  the  oil,  no  doubt  more  is 
expressed  from  the  seed,  and  the  oil-cake  cannot  be  so  rich.  Both  the  cold  and 
heated  seed  are  put  into  woollen  bags,  and  pressed  by  means  of  the  hydraulic- 
engine  or  a  wedge,  and  the  cake,  on  being  taken  out  of  the  bi^,  is  already  quite 
firm ;  its  weight  at  most  is  8  lb.,  and  seUs  for  L.9,  10s.  to  L.IO  per  ICfOO,  or 
l^&rthing  per  lb.,  and  the  foreign  from  L.6  to  L.6,  lOs.  per  ton,  or  2^  far- 
things per  lb.  From  this  difference  in  the  price,  it  would  appear  that  the  foreign 
IB  the  more  valuable  oil-cake,  owing,  perhaps,  to  its  being  manufactured  by  im- 
perfect machinery,  which  cannot  extract  so  much  of  the  oil  out  of  it  as  our  own ; 
but  be  that  as  it  may,  I  am  not  aware  that  any  experiments  have  ever  been  made 
on  their  comparative  fattening  powers.  A  substitute  for  oil-cake,  or  what  is 
called  Hutchinson*s  patent  oil-cake,  is  compounded,  I  understand,  of  3  cwt.  of 
linseed-oil  and  1  ton  of  barley-meal,  and  is  sold  at  L.12  per  ton.  I  have  given 
the  proportions  of  Mr  Wames's  compound,  which  is  similar,  in  (1484.). 

(2891.)  Oil-cake,  independently  as  an  article  of  food,  is  an  excellent  middi- 
cine  for  live  stock,  preventing  constipation  in  the  bowels,  and  giving  to  the  hide 
a  sweetness  of  coat  unattainable  by  other  means.  Mr  Wilson  of  Edington 
Mains,  in  Berwickshire,  tells  me,  that  ever  since  he  has  given  oil-cake  to  his 
calves  ailer  being  weaned,  they  have  not  been  affected  with  that  fatal  complaint, 
the  quarter-ill,  already  described  in  the  latter  part  of  (2606.),  and  he  has  ex- 
perienced this  beneficial  effect  for  6  years  without  any  external  application  of 
setons.  By  administering  oil-cake  to  my  cows  after  calving,  I  certainly  pre- 
vented them  being  affected  with  red-water  (2134.). 

(2892.)  It  has  been  proposed  of  late,  with  a  considerable  degree  of  earnest- 
ness, to  encourage  the  growth  of  flax  in  Britain.  The  attempt  was  made  some 
years  ago  and  failed  ;  but  in  the  present  instance  it  is  recommended  with  the 
view  of  raising  flax-seed  for  feeding  cattle  in  sufficient  quantity  to  render  us 
independent  of  foreign  oil-cake,  of  which,  no  doubt,  large  quantities  are  an- 
nually imported,  but  to  what  extent  I  have  not  been  able  to  ascertain.  The 
object  of  the  suggestion  is  laudable,  but  the  endy  1  fear,  unattainable;  for  if  good 
seed  is  raised  to  make  good  oil-cake,  or  compounds  with  oil,  the  Jlcuc  will  be 
coarse,  and  flax  of  inferior  quality  will  never  pay  so  well  as  com  :  and  it  should 
never  bo  lost  sight  of,  in  considering  this  question,  that  to  raise  flax  must  bring 
it  into  competition  with  white  crops,  and  not  green  crops,  because  to  raise  it  as 
a  gi'een  crop  would  be  to  deteriorate  its  quality  by  bringing  it  into  immediate 
contact  with  manure ;  and,  on  the  other  hand,  if  it  is  raised  without  manure  as 
a  fallow-crop,  it  must  deteriorate  the  soil  materially — no  species  of  crop  being 
more  scourging  to  the  soil  than  flax,  not  even  a  crop  of  turnip-seed.  There 
is,  therefore,  this  dilemma  in  the  matter,  the  quality  of  the  flax  or  of  the  seed 
must  be  sacrificed.  The  seed  separately  will  not  pay  the  expense  of  culture. 
Seed  is  produced  from  6  to  12  bushels  per  acre,  taking  the  highest  at  12  bushels, 
that  is,  1 J  quarter,  and  taking  it  also  for  granted  that  it  will  all  be  fit  for  sow- 
ing, and  worth  the  highest  current  price  of  60s.  per  quarter,  the  gross  return 
would  only  be  L.4,  10s.  per  acre.  The  flax-crop  varies  in  weight  of  rough  dried 
fibre,  according  to  season  and  soil,  from  3  to  10  cwt.  per  acre ;  and  taking  the 
high  produce,  5  cwt.  per  acre  of  dressed  flax,  at  the  highest  price  of  L.6  per  ton, 
the  yield  will  be  L.31,  from  which  have  to  be  deducted  the  expenses  of  beetling, 
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scotohiiig,  and  heckling,  and  waste,  and  loss  of  straw  for  manurei  and  the  profit 
will  not  exceed  L.8  per  acre ;  but  though  such  a  profit  would  certainly  repay  the 
expenses  of  cultivation,  yet  it  presents  the  most  favourable  view  that  can  be 
taken,  even  with  the  sacrifice  of  the  entire  loss  of  seed — ^the  loss,  in  fact,  of  the 
greatest  inducement  for  renewing  the  culture  of  the  plant.  In  Ireland  the  case, 
I  believe,  will  be  the  same,  though  much  of  the  soil  of  that  country,  being  mossy, 
is  more  favourable  to  the  growth  of  flax  than  that  of  England  or  Scotland,  yet 
even  there  it  will  be  found  impracticable  to  raise  good  flax  and  good  seed  from 
the  same  piece  of  ground  at  the  same  time ;  and  if  the  seed  is  not  good«  the  oil- 
cake will  be  bad. 

(2893.)  Hemp^  Cannabis  sativa^  is  in  the  class  and  order  Dtosda  Pentandria 
of  the  Linnsean  system,  and  of  the  natural  order  UrtioacetB^  or  nettle  tribe. 
Being  a  dioacious  plant,  that  is,  having  the  sexes  in  different  plants,  it  is  neces- 
sary to  have  a  mixture  of  both  sexes  in  the  same  plot  of  ground,  if  seed  is  de- 
sired to  be  raised  and  collected,  though  I  presume  for  the  purpose  of  raising  the 
fibre  merely  that  condition  is  not  requisite ;  but  as  apparently  similar  seed  pro- 
duces plants  of  different  sexes,  a  mixture  of  the  sexes  cannot  well  be  avoided  in 
practice.  The  male  plant  is  more  slender  and  delicate  in  appearance  than  the 
female,  which  bears  the  seed ;  and  though  this  is  the  usual  distinction  of  sexes 
in  plants,  yet,  strange  to  say,  that,  in  speaking  of  the  hemp-plant,  most  writers 
denominate  the  plant  which  hears  the  seed  the  male^  owing,  perhaps,  to  its  more 
robust  appearance,  in  comparison  of  the  true  male,  which  is,  of  course,  barren 
of  seed.  On  this  misapplication  of  the  sexes,  it  has  been  well  remarked :  '^  We 
are  the  more  surprised  tiiat  botanical  writers  should  fall  into  the  error,  or  rather 
copy  thia  blunder  from  one  work  into  another,  for  so  many  ages,  without  cor- 
recting a  mistake  that  inverts  the  order  of  Nature.*'  * 

(2894.)  The  principal  use  to  which  hemp  is  applied  is  the  making  of  cordage 
of  all  kinds,  the  fibre  being  both  strong  and  durable.  A  first-rate  man-of-war  is 
said  to  require  80  tons  of  rough  hemp  to  supply  her  with  her  necessary  tackle. 
Taking  40  stones  the  imperial  acre  as  a  good  crop,  4  acres  are  required,  at  that 
rate,  to  raise  1  ton ;  so  that  a  man-of-war  consumes  at  least  one  year's  produce 
of  320  acres  of  hemp  for  an  outfit  of  cordage  !  ''By  this  cordage,"  says  Coles, 
quaintly,  in  his  Paradise  of  Plants,  **  ships  are  guided,  bells  are  rung,  beds  are 
corded,  and  rogues  kept  in  awe."  Old  cordage  is  converted  into  paper,  and 
should,  therefore,  never  be  destroyed. 

(2895.)  The  Hop,Humulus  lupulus,  like  hemp,  stands  in  the  class  and  order  of 
Linnaeus,  JDuecia  Pentandria,  and  natural  order  Urticacea.  It  is  not  a  native  of 
Britain,  nor  was  its  use  known  in  this  country  till  the  reign  of  Henry  VIIL,  in 
1524,f  when  it  was  used  in  the  composition  of  malt  liquor,  thus  franking  the 
truth  of  an  old  English  distich,  that^ 

**  Hops,  Reformation,  Bays*  and  Beer, 
Came  into  England  all  in  one  year." 

It  had  not  become  a  favourite  with  the  people  for  many  years  after  that  period  ; 
for  Walter  Blith  records,  in  1653,  this  remarkable  popular  error,  only  200  years 
ago,  and  such  errors  are  rife  in  all  ages  of  the  world,  that  *'  It  is  not  many  years 
since  the  famous  city  of  London  petitioned  the  Parliament  of  England  against 

♦  Phillip*'  History  of  Cultivated  Vegetables,  vol.  i.  p;  290. 
t  Beckmann's  History  of  Inventions,  vol.  iv.  p.  330. 
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two  nuisancies,  and  these  were  Newcastle  coals,  in  regard  of  their  Btendi,  ite^ 
and  hops,  in  regard  thej  would  spoil  the  taste  of  drink,  and  endanger  the  peopW* 
It  would  appear  that  this  public  expression  of  dislike  against  hops  had  prerailed 
in  high  quarters,  for  their  use  was  forbidden  bj  act  of  Parliament  in  the  reign 
of  James  I.,  though  the  mandate  was  little  attended  to ;  and  by  the  time  of 
Anne,  public  opinion  had  so  entirely  changed,  that  hops  were  considered  so  en* 
perior  to  all  other  bitter  principle,  that  brewers  were  prohibited  from  using  anj 
other,  under  a  penalty  of  L.20.  Hops  had  not  thriven  for  some  time  after  thext 
introduction  into  England ;  and  even  so^lately  as  1695,  enough  was  not  grown  to 
serve  the  country,  for  510  cwt.  were  that  year  imported  from  Flanders  and  Hol- 
land. For  many  years  past  this  country  has  been  able  not  only  to  supply  itself» 
but  to  export  hops,  and  few  foreign  hops  are  imported.  In  1832  there  wen 
703,153  lb.  exported,  and  only  11,167  lb.  foreign  imported ;  but  even  this  small 
importation  was  not  required  for  home  consumption,  for  in  the  same  year 
the  much  greater  quantity  of  50,113  lb.  of  foreign  were  exported.  The  English 
hop  is  accounted  the  best  in  the  world.  Hops  may  be  used  medicinally ;  a  hop- 
pillow  will  ensure  sleep  to  a  patient  in  fever,  when  all  other  expedients  will  prove 
inefiPective.  The  tender  shoots  of  the  hop  in  spring  may  be  used  as  a  pleasant 
bitter  salad. 

(2896.)  The  yellow  powder  of  hops  was  named  lupulin  by  Dr  Ives,  which  Messrs 
Payen  and  Chavallier  found,  by  analysis,  to  contain  the  following  substances,—— 
volatile  oil  2,  bitter  principle  12.5,  resin  52.5,  silica  4,  and  of  diaeetate  of  am- 
monia, gum,  bimalate  of  lime,  traces  of  fatty  matter,  and  some  salts,  unascer-* 
tained  portions  of  each.  In  another  analysis,  they  found  it  to  contain  13  per 
cent,  of  the  weight  of  the  cones,  but  deducting  4  per  cent,  of  foreign  matter, 
there  was  left  9  per  cent,  of  lupulin.  When  distilled  with  water,  it  gives  about 
2  percent,  of  its  weight  of  colourless  volatile  oil,  to  which  hops  owe  their  pecu- 
liar smell.  This  oil  dissolves  in  considerable  quantity  in  water,  and  it  seems  to 
contain  sulphur .f 


75.   OF  REAPING  RYE,  WHEAT,  BARLEY,  OATS,  BEANS,  AND  PEASE. 

"  Here  stretched  in  ranks  the  swell'd  swarths  are  found, 
Sheaves  heap'd  on  sheaves  here  thicken  up  the  ground. 
With  sweeping  stroke  the  mowers  strew  the  lands ; 
The  gatherers  follow  and  collect  in  bands; 
The  rustic  monarch  of  the  field  descries, 
With  silent  glee,  the  heaps  around  him  rise." 

P0PE*8  HOMEV. 

(2897.)  We  ai'e  now  arrived  at  the  most  important  of  all  field-opera- 
tions— that  for  which  every  other  that  has  hitherto  been  described  has 
been  merely  preparatory — the  grand  result,  to  attain  which  the  farmer 

•  Blith's  Improver  Improved,  p.  240. 

t  Thomson's  Organic  Chemistry  of  VegctablcB,  p.  919. 
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feels  the  greatest  anxiety,  and  which,  when  attained,  yields  him  the 
greatest  happiness — because  it  bestows  upon  him  the  fruit  of  all  his 
labour ;  but  the  fruit  will  be  great  or  small,  in  proportion,  all  other 
things  being  alike,  to  the  skill  and  industry  he  ha^  displayed  during 
the  course  of  the  preparatory  year ;  for  no  adage  conveys  a  stronger 
truth  than  this,  when  applied  to  the  farmer,  "  As  he  has  sown,  so  shall 
he  reap."  If  he  have  dealt  with  the  land  in  a  penurious  spirit,  labour- 
ing with  inadequate  means,  stinting  manure,  and  grudging  seed,  he  will 
reap  a  scanty  produce,  a  deceitful  crop,  and  grievous  disappointment ; 
but  should  he  have  done  all  that  skill,  industry,  and  liberality  could 
effect,  he  will  assuredly  reap  a  bountiful  reward,  for  the  earth  is  ever 
grateful  of  kindness.  Not  having  yet  experienced  it,  you  can  hardly 
conceive  the  difference  between  these  two  positions  of  the  farmer ;  in  the 
latter  case,  the  very  rustling  of  exuberant  straw,  while  the  crop  is  hand- 
ling, is  delightful  to  his  ear,  and  his  heart  is  made  glad  when  he  sees 
every  one  bestowing  with  heartiness  the  severe  labour  required  in  cutting 
down  and  carrying  in  a  heavy  crop.  In  the  former  case,  on  the  contrary, 
the  boneless  straw  is  easily  squeezed  in  the  hand  of  the  reaper,  the  light 
scanty-grained  heads  are  almost  disregarded  by  him,  and  a  single  cart- 
load clears  a  large  space  of  the  field.  Such  a  contrast  is  indeed  lament- 
able, and  unfortunately  may  be  made  every  harvest;  but  it  is  true, 
nevertheless,  that  the  contrast  is  becoming  less  striking  yearly  ;  for  it 
is  within  my  own  recollection,  that  9  bolls,  or  54  bushels  barley,  are 
now  as  easily  raised  as  7  bolls,  or  42  bushels,  were  20  years  ago ;  and 
should  the  present  spirit  of  inquiry  continue,  and  lead  to  still  more 
amended  practice,  it  is  certain  that  the  range  of  comparison  between 
former  and  present  crops  will  be  still  more  narrowed,  and  to  the  further- 
ance of  this  there  is,  besides,  this  great  stimulus  to  improvement  of  poor 
soils,  that  the  effect  of  amended  practice  is  far  more  apparent  on  them 
than  on  better  soils. 

(2898.)  As  harvest-work  requires  a  greater  number  of  labourers  than 
usually  live  on  a  farm,  it  is  requisite  you  should  hire  beforehand  a  band 
of  reapers  on  whom  you  can  rely  on  remaining  with  you  all  harvest, 
and  not  trust  to  the  chance  of  a  casual  supply.  No  doubt  farms  in 
the  immediate  vicinity  of  large  towns  can  obtain  a  great  number  of  reap- 
ers daily,  who  go  to  their  own  lodgings  in  town  at  night ;  and  the  con- 
venience of  obtaining  a  day's  work  at  good  wages  within  a  few  minutes* 
walk  of  their  own  homes,  will  tempt  most  of  the  inhabitants  of  towns  to 
prefer  farms  near  them  ;  and  this  being  the  case,  farms  so  situate  may 
not  require  a  hired  band,  but  depend  on  the  chance  of  finding  reapers 
from  day  to  day.     When  harvest-work  goes  on  in  a  regular  manner 
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through  the  country,  this  is  an  easy  and  simple  mode  of  conducting  har- 
vest-work ;  but  should  a  great  proportion  of  the  crop  become  sooner 
ripened  than  was  expected,  or  the  weather  endanger  the  safety  of  the 
standing  crop  every  where,  the  general  demand  for  hands  renders  the 
^Eurmers  near  towns  no  better  off  than  those  at  a  distance,  for  town  reap- 
ers will  then  go  any  where  for  higher  wages.  The  farmers  near  towns 
may,  no  doubt,  then  give  higher  wages  as  well  as  others ;  but  the  ex- 
citement of  rising  wages  renders  reapers  unsettled,  and  their  chief 
anxiety  then  is  to  inquire  where  the  highest  wages  are  to  be  obtained, 
not  who  the  possessor  is  of  the  nearest  farm.  In .  such  circumstances, 
the  farmers  near  towns  must  put  up  with  the  services  of  the  infirm,  the 
young,  and  those  who  are  burdened  with  household  cares.  The  safest 
plan,  therefore,  for  every  farmer  to  follow,  is  to  hire  a  band  of  reapers, 
proportioned  to  the  extent  of  work  to  be  performed,  to  remain  with  him 
all  harvest,  and  to  obtain  auxiliary  hands,  as  he  wants  them,  on  any 
hiring-day  in  the  neighbouring  town. 

(2899.)  As  the  conditions  upon  which  reapers  are  hired  depend  on  the 
mode  of  reaping  adopted,  J  shall  describe  the  various  modes  of  reaping 
grain  before  mentioning  those  conditions.  Every  species  of  grain  is  cut 
down  with  two  small  instruments,  the  scythe  or  the  sickle.  The  scythe 
can  only  be  used  by  men,  the  sickle  by  both  women  and  men.  Reapers 
with  the  scythe  must  not  only  be  strong  men,  capable  of  undergoing 
great  fatigue,  but  they  must  use  the  instrument  dexterously,  otherwise 
they  will  make  rough  work  and  create  confusion  in  the  harvest-field, 
where  every  operation  ought  to  be  carried  on  with  precision  and  least 
loss  of  time.  The  scytheman  requires  a  person  to  follow  him  and  care- 
fully gather  the  com  he  has  mown  into  sheaves  in  bands,  previously  laid 
down  for  the  purpose,  and  no  person  is  better  fitted  for  this  office  than 
a  woman.  Another  person  follows  the  woman,  the  bandster,  whose  duty, 
as  his  name  implies,  is  to  bind  the  sheaves  made  by  the  woman,  with 
the  bands  he  finds  lying  under  them.  Another  person  follows  all  these, 
and  clears  the  ground  of  every  loose  head  of  corn  with  a  large  rake,  and 
this  person  may  either  be  a  man  or  a  woman  ;  but  as  1  scythesman  can- 
not give  sufficient  employment  to  1  raker,  the  economical  arrangement 
is  for  3  scythesmen  to  work  together,  with  their  followers,  in  what  is 
called  a  head,  and  1  raker  will  then  clear  the  ground  passed  over  by  3 
scythesmen  and  their  assistants. 

(2900.)  There  are  two  ways  of  reaping  with  the  sickle  ;  in  the  one, 
the  reapers  receive  day's  wages,  and,  in  the  other,  they  reap  by  the 
piece.  When  receiving  day's  wages  reapers  consist  of  a  band  of  7  per- 
sons, called  a  band-rvon^  who  occupy  2  ordinary  ridges,  3  persons  on  each 
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ridge,  and  1,  called  the  bandster,  to  bind  the  sheaves  on  each  ridge  and 
set  them  in  stooks  on  1  of  the  2  ridges.  The  bandster  should  always 
be  a  man,  as  a  woman  is  not  able  for  it ;  whereas,  with  a  sickle,  a 
woman  is  as  efficient  a  worker  as  a  man;  indeed,  what  is  called  a 
JBiOMflen-ridge,  of  3  young  women,  will  beat  a  ^u//-ridge,  of  3  men,  at 
reaping  any  sort  of  com,  on  any  given  day.  The  6  reapers  may  be  all 
of  one  sex  or  the  other;  but  the  usual  arrangement  is  1  man  and  2 
women  on  each  ridge.  There  is  reason  for  arranging  the  reapers  thus 
in  band-wons ;  because  1  man  can  bind  the  com  cut  down  by  6  reapers, 
and  the  entire  band  can  cut  down  and  stock  2  imperial  acres  of  com 
every  day, 

(2901.)  When  reapers  cut  down  com  by  the  piece,  each  person  is  paid 
&r  what  he  cuts  every  day,  and,  to  enable  the  overseer  to  ascertain  that 
quantity  correctly,  each  reaper,  whether  man  or  woman,  is  put  on  a  ridge 
by  himself.  When  2  or  more  persons  agree  among  themselves,  or  a  whole 
family  chooses,  1  ridge  is  appropriated  to  them,  and  the  cost  of  cutting 
is  paid  to  one  of  the  party.  This  is  a  convenient  mode  of  reaping  for  a 
fiunily,  whose  members  are  too  young  or  too  weak  to  take  part  in  a  band- 
won,  and  it  is  also  a  good  plan  for  initiating  young  reapers  into  the  art 
of  reaping.  A  bandster  is  commonly  employed  by  the  farmer  on  day's 
wages,  to  bind  the  sheaves  and  set  the  stooks  of  the  reapers ;  but  as  every 
reaper  occupies  an  entire  ridge,  he  is  not  able  to  walk  across  and  bind  the 
sheaves  of  6  ridges;  and,  in  this  mode,  the  bandster  does  not  work  so 
much  to  the  farmer  as  when  he  forms  a  part  of  a  band-won.  In  order 
to  separate  every  reaper's  work  by  itself,  the  com  as  cut  down  is  stocked 
on  every  ridge ;  and  after  the  ridge  is  finished,  the  overseer  counts  the 
number  of  stooks  on  it,  and  marks  it  in  a  book.  This  mode  of  reaping 
is  said  to  be  done  by  the  threave^  which  comprehends  2  stooks.  In  some 
cases  where  bandsters  are  scarce,  the  reapers  who  cut  by  the  threave 
also  bind  the  sheaves  and  set  the  stooks,  and  are,  of  course,  paid  for  the 
additional  work.  Sometimes  com  is  let  by  the  acre  to  be  cut,  but  who- 
ever undertakes  the  task  must  perform  it  in  one  or  other  of  these  ways. 

(2902.)  These  being  the  arrangements  of  the  different  modes  of  reap- 
ing com,  you  will  now  be  able  to  understand  the  conditions  upon  which 
the  reapers  are  respectively  engaged.  The  head  of  mowers,  and  the 
band'tvon  of  reapers,  are  engaged  for  the  entire  harvest,  however  long 
or  short  time  that  may  occupy,  according  to  the  state  of  the  weather ;  but 
in  3  weeks,  usually,  all  the  corn  is  cut  down,  not  that  the  engaged  band 
taay  have  reaped  it  all  by  themselves  in  the  time,  for  much  assistance 
may  have  been  given,  and  is  commonly  calculated  on  from  strangers, 
who  are  hired  by  the  week  in  the  market-town  on  Monday  morning. 
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The  engaged  band  receive  food,  bedding,  and  bed-clothes,  in  an  apart- 
ment, and  cash ;  and  to  those  who  go  to  their  own  homes  at  night,  an 
allowance  is  made  in  lieu  of  supper.  Mowers  get  3s.,  bandsters  28.  6d.t 
and  gatherers  (women),  2s.,  and  reapers,  men  and  women,  2s.  a-day. 
Their  food  consists  of  oatmeal  porridge  and  milk  to  breakfast  and  sup- 
per, and  bread  and  beer  to  dinner — wheaten  bread,  ^  of  a  loaf,  or  1  lb. 
in  weight ;  and  a  drink,  besides,  of  i  quart  of  beer  in  the  afternoon.  This 
is  the  food  used  in  the  southern  borders  of  Scotland.  In  the  more  nor- 
thern parts,  the  breakfast  and  dinner  consist  of  1  loaf  of  bread  and  1  quart 
of  beer,  and  the  supper  of  porridge  and  milk,  or  bread  and  beer  again. 
The  bread  is  made  of  oatmeal,  baked  with  yeast,  10  loaves  from  1  peck 
or  i  stone  of  oatmeal,  making  each  loaf,  when  baked,  14  oz.  weight 
Some  people  cause  12  loaves  to  be  baked  from  1  peck  of  oat-meal. 
The  meal  allowed  in  lieu  of  supper  consists  of  2^  stones  of  14  lb.  for 
the  harvest,  which  is  equivalent  to  2  oat-loaves  each  night,  without 
beer.  The  bedding  consists  of  2  pairs  of  blankets,  with  1  pair  of  sheets^ 
chaff-bed  and  bolster  to  every  2  persons  hired  for  the  harvest,  but  1  pair 
of  blankets,  with  plenty  of  straw,  in  the  straw-barn  or  elsewhere,  is  the 
usual  accommodation  of  the  ordinary  reaper  hired  for  the  work.  All  en- 
gaged reapers  have  their  food  and  bed  on  Sunday  ;  and  on  many  farms, 
broth  is  made  as  a  change  in  the  Sunday^s  dinner,  along  with  bread  and 
potatoes,  instead  of  beer.  Those  who  reap  by  the  threave,  receive  3d. 
per  threave  of  2  stooks  for  oats  and  barley,  and  4d.  for  wheat ;  and  when 
they  also  bind  and  stock,  the  allowance  is  Bjd-  for  oats  and  barley,  and 
4id.  for  wheat  per  threave.  These  receive  no  food  at  all.  When  they 
cannot  go  to  their  homes  every  night,  they  are  allowed  bedding  as  above, 
according  as  they  are  hired  for  the  harvest  or  the  week ;  but  many  go 
home  on  Saturday  night.  In  hiring,  instead  of  fixing  wages  per  day,  it 
is  not  unusual  to  give  a  slump  sum  for  the  harvest,  irrespective  of  the 
number  of  days  it  may  last ;  though,  of  course,  the  3  weeks  are  held  as 
the  criterion  of  calculation.  When  the  harvest  is  over  before  that  period, 
it  is  conceived  the  harvesters  have  gained  an  advantage,  but  so  does  the 
farmer,  in  the  shortness  of  the  harvest ;  and,  should  it  exceed  that  time, 
the  reapers  conceive  they  have  lost ;  and  so  does  the  farmer  in  a  double 
sense — in  the  protracted  harvest,  which  is  never  a  favourable  one — and 
in  the  extra  food  given  to  the  reapers.  As  a  slump  sum  for  the  harvest, 
the  reaper  may  receive  L.l,  16s.,  the  bandster  L.2,  6s.,  and  the  mowers 
L.2,  14s,,  besides  food.  I  understand  that,  in  England,  harvesters  get 
from  L.3, 10s.  to  L.5,  besides  4  or  5  English  pints  of  beer  a-day,  for  the 
harvest,  without  food  ;  and  with  food,  of  course,  much  less. 
.    (2903.)  These  different  ways  of  paying  reapers  have  their  advan- 
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tages  and  disadvantages.  The  simplest  way  is  that  by  the  threave,  and 
its  advantages  are,  that  the  reapers  are  paid  in  money  for  what  they  cut 
down,  and  there  is  no  trouble  in  providing  food ;  but  the  disadvantages 
are  great,  inasmuch  as  it  is  the  direct  interest  of  the  reaper  to  make  very 
small  sheaves,  and,  of  course,  thus  to  augment  the  cost  of  reaping ;  and» 
when  the  reapers  also  bind  and  set  the  com,  much  temptation  is  put  in 
their  power  to  deceive  their  employer  in  the  size  of  the  sheaf;  such 
reapers  being  known  to  bind  stubble  in  the  heart  of  many  of  the  sheaves. 
One  check  over  such  a  practice  is  the  appointment  of  a  bandster  to  bind 
the  sheaves  and  set  the  stooks,  and  when  he  proves  a  sterling  man,  he 
will  not  bind  a  sheaf  that  is  less  than  the  proper  size  ;  but  it  is  rare  to 
find  a  bandster  that  will  act  in  this  manner,  his  sympathy  being  easily 
excited  to  favour  the  poor  **  widow,"  "  the  lone  woman,"  or  the  helpless 
"  orphans."  The  only  effectual  check  is  in  the  steward's  hand,  who  car* 
ries  a  gauge  to  measure  the  sheaf  before  it  is  set,  and,  by  practice,  he  can 
ascertain  by  the  eye  whether  sheaves  are  of  the  proper  size,  which  is 
1  foot  of  diameter  across  the  band ;  but  the  steward  cannot  be  pre- 
sent every  where  over  a  wide  extent  of  field  at  the  same  time,  and  cannot, 
therefore,  inspect  every  sheaf  before  it  is  set  in  a  stook.  The  stook 
should  contain  12  sheaves  of  oats  and  14  of  wheat,  a  threave  of  each  con- 
taining 2  stooks.  There  is  an  inconvenience,  too,  in  placing  a  great 
number  of  reapers  on  single  ridges,  inasmuch  as  different  reapers  having 
different  powers  of  reaping,  one  cuts  through  his  ridge  far  ahead  of 
his  nearest  neighbour,  whilst  others  delay  cutting  out  their  ridges  for 
several  days.  There  is,  besides,  the  no  inconsiderable  trouble  imposed 
on  the  steward  of  counting  the  threaves  of  every  ridge,  and  marking  them 
down  in  a  book,  and  of  calculating  every  day's  reaping  pf  those  who  are 
hired  by  the  day.  Tbreavers,  however,  have  a  strong  inducement  to  cut 
the  straw  near  the  ground,  as  it  the  more  readily  increases  the  sheaves 
to  their  requisite  size. 

(2904.)  There  is  great  efficiency  in  the  band-won  system  of  reaping, 
a  large  number  of  reapers  being  entered  for  work  over  a  comparatively 
small  breadth  of  the  field,  each  band-won  soon  finds  its  way  to  the  end 
of  the  ridge,  and  as  the  leading  one  should  keep  foremost,  the  rest  follow 
in  eschellon  in  excellent  order ;  but  there  is  great  desire  frequently 
evinced  for  striving,  or  what  is  commonly  called  kemping,  that  is,  the  last 
entered  band-wons  desire  to  push  on  and  finish  their  ridges  before  those 
who  have  entered  before  them,  and  the  certain  consequence  is  bad  work, 
and  not  unfrequently  bad  feeling  is  engendered  between  band-wons. 
There  is  also  very  considerable  trouble  imposed  on  the  inmates  of  the 
farm-house,  in  providing  and  cooking  food  every  day  for  so  many  people. 
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The  making  of  porridge  for  perhaps  from  50  to  70  persons  twice  erery 
day,  at  morning  and  erening,  and  the  dealing  out  to  each  band-won  its 
quota  of  beer  and  bread  at  dinner,  are  attended  with  much  trouble,  and  no 
small  degree  of  anxiety  in  what  is  done  giving  satisfaction  to  the  people. 
Complaints  may  be  made  of  the  porridge  being  too  thin,  or  of  not  being 
boiled  enough,  or  of  the  milk  being  sour,  or  of  the  bread  not  being  well 
baked,  and  the  beer  not  well  brewed ;  and^  perhaps,  of  the  whole  being 
dealt  out  in  scanty  measure.  The  farmer  has  little  control  over  the  baker 
and  brewer ;  but  this  rule  should  be  followed  in  regard  to  these  two  pur- 
veyors, namely,  a  fresh  supply  of  bread  should  be  received  every  day,  and 
distributed  to  the  reapers  stale,  that  is,  at  least  24  hours  old,  and  a  stock 
of  beer  laid  in  in  barrel  before  harvest ;  so  that,  when  a  fresh  supply  is 
brought  every  day,  or  every  other  day,  by  the  brewer,  it  will  have  time 
to  ferment  and  settle  before  it  is  wanted  for  use ;  but  commonly  the 
demands  on  the  brewer  at  this  time  are  so  numerous,  that  he  can  seldom 
supply  his  customers,  but  from  hand  to  mouth,  and  c<unmonly  with  unfer- 
mented  liquor.  It  is,  however,  entirely  in  the  farmer's  own  power  to  see 
the  porridge  properly  cooked,  and  the  milk  in  a  proper  state  for  use. 

(2905.)  Reaping  with  the  scythe  is  as  efficient  a  mode  as  by  band- 
won  ;  but  the  same  trouble  in  regard  to  food  attends  it  as  the  lat- 
ter  mode ;  and  in  both  cases,  when  reapers  have  to  be  accommodated  at 
night  with  bedding,  the  trouble  is  considerably  increased.  As  a  check 
on  those  who  are  hired  for  the  week  on  taking  away  their  bed-clothes, 
when  their  period  of  service  expires — a  circumstance  which  sometimes 
happens — is  to  cause  them  to  deliver  up  the  clothes  before  their  wages 
are  paid.  There  is  another  circumstance  which  is  entirely  in  the  power 
of  the  farmer  himself  to  regulate,  which  is,  giving  the  reapers  their 
meals  at  stated  times  every  day,  regularity  in  this  respect  having  a  ma- 
terial effect  in  keeping  the  work  of  the  field  in  good  order ;  for  when- 
ever a  meal  arrives  at  the  appointed  hour,  there  will  be  no  flagging  on 
the  part  of  the  reapers ;  but  should  it  not  arrive  when  expected,  the 
work  is  carelessly  done,  and  the  people  have  no  heart  to  go  on.  The 
hours  that  seem  to  be  well  adapted  for  the  appetite,  and  which  divide 
the  day  into  pretty  equal  parts,  are,  8  o'^clock  in  the  morning  for  break- 
fast, to  start  to  work  again  at  9  ;  and  to  dine  at  1  in  the  afternoon,  to 
begin  work  again  at  2,  and  have  a  resting-time  for  the  drink  of  beer  at 
4,  for  about  j  of  an  hour,  and  then  to  work  till  dusk,  having  begun  at 
dusk  in  the  morning  in  a  late  harvest,  and  at  5  in  the  morning  in  an  early 
one.  From  5  in  the  morning  to  7  in  the  evening  gives  12  horn's  of  work, 
and  2  hours  for  meals,  which  is  as  long  a  day's  work  as  reapers  can  en- 
dure for  a  harvest  of  3  weeks,  especially  in  warm  weather.     In  order 
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to  keep  proper  discipline  among  the  reapers,  not  a  person  ought  to  be 
permitted  to  leave  a  ridge  without  consent  asked  and  obtained  from  the 
;>er8on  intrusted  with  the  superintendence ;  and  when  the  food  arrives, 
there  should  be  no  cessation  of  work  till  the  word  of  command  is  given 
by  the  superintendent,  who  should  be  guided  by  the  watch,  not  disband- 
ing the  reapers  till  the  hour  of  repast  actually  arrives,  and  not  allowing 
Dne  minute  to  pass  beyond  the  hour  of  recommencing ;  both  which  rules 
should  be  peremptorily  adhered  to.  When  reapers  find  no  advantage 
taken  of  their  own  time,  they  will  be  less  tempted  to  take  advantage  of 
the  time  of  their  master ;  at  any  rate,  they  are  then  deprived  of  any  ex- 
cuse or  plea  for  doing  so. 

(2906.)  Sickles  are  of  two  kinds,  the  scythe  and  the  toothed.  The 
Bcythe  sickle  is  so  called,  because  of  its  being  provided  with  a  cutting 
edge,  which  is  kept  sharp  by  the  application  of  sandstone.  Its  mode  of 
cutting  is  with  a  draw  of  the  hand,  or  with  a  stroke  upon  the  straw  near 
the  root  end,  in  considerable  quantity  at  a  time,  and  the  sheaf  is  gathered 
with  it  by  rolling  the  cut  corn  against  the  standing  with  the  left  hand, 
occasionally  assisting  by  a  push  of  the  sickle.  This  sickle  is  capable 
of  cutting  expeditiously,  and,  in  the  hands  of  an  expert  reaper,  much 
com  may  be  cut  down  with  it ;  but  it  is  a  rather  dangerous  weapon  for 
the  operator,  should  its  blade  be  reflected  from  a  clod  or  a  stone ;  and 
as  it  cuts  many  straws  which  elude  the  grasp  of  the  hand,  it  is  apt  to 
leave  a  foul  stubble.  The  true  form  of  this  sickle  is  given  in  the  figure 
below,  and  it  costs  the  following  prices,  according  to  size : — 


No.  1. 

No.  2. 

No.  3. 

No.  4. 

CoTnmon,     . 

9d. 

lOd. 

lid. 

Is. 

Patent, 

Is.  2d. 

Is.  3d. 

Is.  4d. 

Is.  5d 

.) 


each. 


The  toothed  sickle,  as  its  name  implies,  has  its  edge  cut  into  small  teeth, 
which,  when  applied  to  straw  that  is  held  firm  against  it,  cuts  it  through 
like  the  rasp  of  a  file.  From  this  description,  it  is  obvious  that  its  action 
is  very  different  from  the  scythe-hook,  inasmuch  as  it  cannot  cut  a  straw 
until  the  straw  is  held  firm,  either  directly  by  the  hand,  or  against  a 
handful  of  cut  corn.  Its  proper  use,  therefore,  is  to  cut  the  com  in  small 
portions.  An  expert  hand  can  also  cut  a  great  quantity  of  com  with  it, 
and  as  it  requires  no  sharpening,  it  occasions  no  cessation  of  work.  The 
figure  below  shews  its  proper  form,  and  it  costs  6d.  or  7d.  each,  accord* 
ing  to  size.  Many  sickles  are  made  so  straight  at  the  point,  as  to  be  un- 
able to  gather  the  com  they  cut. 

(2907.)  Beaping  scythes  being  of  different  forms,  and  having  to  be 
mounted  in  a  peculiar  manner,  are  figured  and  described  below,  and  the 
mode  of  using  them  I  shall  soon  describe. 
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(2908.)  Before  proceeding  to  employ  reapers  in  the  field,  it  is  requisite 
you  should  know  when  com  is  fit  to  be  cut ;  for  if  cut  down  too  soon, 
or  allowed  to  stand  too  long,  loss  of  produce  will  be  incurred.  It  may 
be  laid  down,  as  a  general  rule,  that  corn  in  a  healthy  state  comes  to 
maturity  first  in  the  ear,  and  then  in  the  straw ;  and  when  it  does  not, 
that  is,  when  the  straw  becomes  matured  first  at  the  root,  then,  of 
course,  the  grain  suffers  premature  decay.  Wheneyer  a  crop  is  ob- 
served to  be  in  the  latter  state,  it  need  not  be  allowed  to  stand  longer 
on  the  ground,  as  it  can  derive  no  more  benefit  from  the  soil,  and  its 
grain  will  won  as  readily  in  the  stock  as  on  foot ;  and  so,  in  like  man- 
ner, whenever  the  ear  is  observed  to  be  sufficiently  ripe,  the  crop  should 
be  cut  down,  as  the  straw  will  won  more  rapidly  in  the  stook  than  stand- 
ing on  the  ground.  The  only  matter  of  doubt,  then,  in  the  case  is,  when 
the  ear  is  sufficiently  ripe.  The  most  ready  way  of  judging  of  this,  in 
wheat  and  oats,  is  the  state  of  the  chaff,  and  of  2  or  3  inches  of  the  top 
of  the  straw  under  the  ear ;  if  all  these  are  of  a  uniform  straw-yellow  co- 
lour, and  feel  somewhat  hard  in  the  ear,  in  the  oat,  and  absolutely  prickly 
to  the  hand,  in  the  wheat,  when  grasped,  they  are  ripe ;  or  the  grain 
itself  may  be  examined,  and  should  it  feel  firm  under  pressure  between 
the  finger  and  thumb,  it  is  ready  for  reaping ;  or  should  the  neck  of  the 
straw  yield  no  juice  when  twisted  round  by  the  finger  and  thumb.  Bar- 
ley should  be  of  uniform  yellow  colour  in  the  grain  and  awns,  and  the 
rachis  somewhat  rigid ;  for  as  long  as  it  moves  freely  by  a  shake  of  the 
hand,  the  grain  is  not  sufficiently  ripe,  nor  will  it  be  of  uniform  colour- 
It  is  not  equally  prudent  to  reap  all  sorts  of  grain  in  the  same  degree  of 
maturity.  When  wheat  is  reaped  before  it  is  sufficiently  ripe,  it  is  apt 
to  shrink,  and  have  a  bluish  tint  in  the  sample  ;  and  when  too  ripe,  the 
chaff  opens  from  the  grain,  which  is  apt  to  be  thrown  out  by  the  least 
agitation  of  the  air  ;  and  some  sorts  of  white  wheat  are  very  subject  to 
be  thrown  out  by  the  wind,  even  before  reaching  the  point  of  maturity. 
When  very  ripe,  wheat  bends  down  its  ear,  opening  the  chaff,  and  be- 
comes stiff  in  the  neck  of  the  straw,  indicating  that  nature  intends  the 
grain  to  be  shaken  out.  Red  wheat  is  less  liable  to  be  shaken  than  white ; 
but  any  kind  will  shake  out  when  too  ripe,  provided  the  plant  is  in  good 
health,  and  the  grain  of  good  quality ;  for  as  to  immature  grain,  it  is  dif- 
ficult to  make  it  leave  the  chaff  even  when  hardened,  and  the  spelt  wheat 
has  so  tenacious  hold  of  its  capsule,  that  it  is  difficult  to  be  disengaged 
from  it  even  by  the  blows  of  the  flail,  fig.  505.  It  may  be  supposed,  that 
whenever  the  ear  and  the  entire  straw  are  of  uniform  yellow  colour,  the 
plant  is  no  more  than  ripe,  and  so  it  is ;  but  by  the  time  the  straw  has  fully 
ripened  to  the  root,  the  ear  will  be  rigidily  bent,  and  ready  to  cast  its  seeds 
with  the  slightest  violence.    The  same  rule  may  be  applied  to  barley  as 
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to  wheat,  that  is,  whenever  the  neck  of  the  straw  is  ripe,  it  is  time  to  cut, 
for  when  too  ripe,  the  ear  bends  itself  down  diverging  the  outward  row 
of  awns  nearly  at  right  angles  with  the  raehis,  and  is  apt  to  be  snapped 
off  altogether  by  the  wind.  In  regard  to  oats,  the  same  rale  also  applies ; 
but  there  is  much  less  risk  of  cutting  oats  unripe,  in  comparison  to  al- 
lowing them  to  stand  till  perfectly  ripe,  as  they  are  easily  shaken  out 
by  the  wind, — ^the  chaff  standing  apart  from  the  grain.  When  bean- 
straw  turns  black,  it  is  fit  to  cut,  and  so  is  pease-straw,  when  the  pease 
become  firm  in  the  pod.  In  every  case  it  is  much  safer  for  the  crop  to 
be  cut  before  it  is  ripe,  than  after  it  has  become  too  ripe,  as  I  shall 
shew  below. 

(2909.)  With  all  these  preliminaries  arranged,  and  with  your  mind 
satisfied  that  the  crops  are  in  a  fit  state  for  reaping,  proceed  with  the 
reapers  to  the  harvest-field,  and  conduct  the  reaping  in  the  best  manner 
for  each  respective  sort  of  grain.  And,  in  regard  to  this,  I  should  re- 
mark, that  the  harvest-field  will  not  be  properly  conducted,  unless  a  per- 
son is  appointed  to  superintend  the  reapers ;  for  to  none  of  the  reapers 
can  such  a  task  be  deputed,  as  his  own  occupation  is  sufficient  to  occupy 
all  his  attention.  The  steward  is  the  person  who  should  undertake  this 
duty,  unless  you  undertake  it  yourself.  It  is  his  duty  to  mark  the  time 
to  commence  work,  and  to  leave  it,  and  of  the  hours  of  meals  and  of 
rest ;  it  is  his  duty  to  restrain  the  impetuous,  to  urge  the  slow  worker, 
and  to  keep  every  one  in  the  best  spirit  for  work ;  and  it  is  his  duty  to 
see  the  ground  neatly  cleared  of  the  crop,  and  the  crop  itself  judiciously 
handled.  The  man  who  fulfills  all  these  duties  as  they  should  be  during 
the  entire  harvest,  accomplishes  no  easy  task,  either  of  body  or  mind.  He 
should  not  be  mounted  on  horseback,  but  be  on  foot,  ready  to  keep  every 
thing  right ;  for  it  should  be  remembered  that  a  single  minute's  loss  of 
work  of  a  large  band  of  reapers,  causes  a  great  loss  in  the  gross  amount 
of  work.  The  farmer  hunself,  when  not  superintending,  may  move  about 
on  horseback ;  but  a  horse  is  a  troublesome  companion  to  a  man  who 
has  to  move  about  close  to  work-people  in  a  harvest-field. 

(2910.)  Let  us  first  take  the  management  of  reapers  in  band-wons. 
It  should  be  made  a  point  to  select  a  band-won  of  picked  reapers  and 
bandster  to  take  the  lead.  This  is  necessary,  both  as  a  pattern  that  can- 
not be  excelled  by  any  other  band-won,  and  for  quantity  and  quality  of 
work.  The  strongest  band-won,  taking  into  consideration  a  propor- 
tionate quantity  of  wheat  to  be  cut,  consists  of  1  man  on  each  ridge,  sup- 
ported by  2  women,  1  on  each  side.  The  man  makes  the  bands  from  the 
crown  of  the  ridge ;  and  as  the  heaviest  and  longest  straw  generally 
grows  there,  he  is  the  fittest  person  for  taking  the  heaviest  part  of  the 
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work,  while  the  women  can  stoop  most  easily  to  clear  both  the  furrows. 
The  corn-band  is  made  by  cutting  a  handful  of  com,  and  dividing  it  into 
2  parts ;  and,  by  plaiting  the  corn-ends  of  the  straw  together,  and  twist- 
ing them  together,  so  as  the  ears  of  com  shall  lie  above  the  twist,  when 
the  band  is  placed  extended  on  the  ground,  as  is  endeavoured  to  be 
shewn  in  fig.  521,  where  a  are  the  ears  of  corn,  b  the  twist,  and  c  c  the 
stubble-ends  of  the  straw. 

It  is  the  man's  duty  to  ^^^•"^• 

have  a  band  ready  to  lay 
down  as  soon  as  the  one 


previously   laid   down   is 

lulecl  vntn  com   SUniCient  thb  ooRN-BAirD  rkadt  to  rbchtb  the  cdt  cokm. 

to  make  a  sheaf.    In  this 

mode  of  reaping,  no  regard  is  paid  to  the  size  of  sheaf;  and  this  being 
the  case,  the  reapers  are  apt  to  make  the  sheaves  much  larger  than  they 
should  be,  indeed  sometimes  so  full  as  to  render  it  almost  impossible  for 
the  bandster  to  make  the  ends  of  the  band  meet.  Too  full  bands  should 
not  be  allowed,  as  the  sheaves  are  apt  to  burst  in  being  handled  after- 
wards, and  the  sheaves  should  be  made  no  larger  than  easily  to  be  lifted 
about.  The  women  having  nothing  to  do  with  bands,  devote  their  whole 
time  to  reaping,  and  fillmg  the  bands  with  com.  It  is  the  duty  of  the 
woman  who  reaps  the  right  side  of  the  ridge,  that  is,  whose  hook-handle 
is  next  the  open-furrow,  to  clear  the  corn  of  the  open-furrow  as  far  as 
the  furrow-brow  of  the  ridge  on  her  right,  not  only  because  hers  is  the 
leading  ridge,  but  because  the  woman  employed  on  the  ridge  on  her 
right  cannot  gather  the  corn  so  well  or  so  easily  with  the  point  of  the 
hook,  as  she  can  with  the  handle-end  of  the  hook.  Clearing  the  open- 
furrow  being  the  most  troublesome  part  of  the  work,  the  2  women  change 
places  at  every  landing,  and  take  the  reaping  of  it  alternately.  There 
is  such  an  understanding  among  the  members  of  a  band-won,  that 
should  any  difficulty  occur  in  the  reaping  of  one  of  the  ridges,  such  as 
a  spot  of  com  much  laid,  the  reaper  who  encounters  the  difficulty  is  im- 
mediately assisted  by  her  companions.  Thus  the  band-won  reap  till  the 
2  ridges  are  cut  down,  when  they  return  to  the  end  of  the  field  they 
began  at,  and  commence  upon  new  ridges.  Band-won  after  band-won 
do  the  same  till  the  entire  number  of  band-wons  are  again  placed,  or 
stented,  into  their  ridges,  in  tlie  same  manner  as  they  were  by  the 
steward  at  commencing  to  reap  the  field. 

(2911.)  It  is  not  easy  to  describe  the  best  mode  of  cutting  com  with 
the  sickle.  In  using  the  scythe-hook  the  body  is  brought  low,  by  rest- 
ing chiefly  on  the  right  leg  doubled  under  the  body,  and  the  left  one 
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Stretched  out  to  act  as  a  stay  to  steady  the  entire  frame.  The  right  arm 
IS  stretched  amongst  the  com,  and  in  drawing  it  towards  you,  near  to, 
and  parallel  with,  the  ground,  the  standing  com  is  cut,  and  is  received 
and  held  up  with  the  left  hand  on  one  side,  and  by  the  standing  com 
behind  it  on  the  other.  A  creeping  advance  is  then  made  of  the  body 
towards  the  left,  and  another  similar  cut  made  with  the  sickle,  and  the 
additional  com  still  gathered  and  supported  by  the  left  hand  and  the 
standing  corn.  The  reaping  thus  proceeds  across  the  ridge^  in  breadths 
measured  by  the  stretch  of  the  arm,  until  as  much  is  cut  as  can  well  be 
kept  together  by  the  left  hand,  when  the  whole  is  lifted  by  the  hook  and 
left  hand,  and  placed  into  the  band  to  assist  in  making  the  sheaf.  Any 
loose  straws  on  the  ground  are  then  swept  by  the  hook  amongst  the 
standing  com.  The  great  object,  in  good  reaping,  is  to  make  short 
stubble,  because  more  straw  is  thereby  gained  to  the  sheaf,  and  less 
left  on  the  field  ;  and  it  is  impossible  to  cut  the  stubble  short,  unless  the 
body  is  brought  so  near  to  the  ground  as  to  allow  the  arm  to  sweep  the 
sickle  parallel  to  it.  Reapers  who  only  bow  the  body  down  from  the 
haunches,  and  keep  the  legs  upright,  draw  the  sickle  up  towards  their 
knees,  causing  the  stubble  to  be  cut  like  a  series  of  notches,  low  in 
front,  and  high  at  the  hind  part.  In  using  the  toothed  hook,  the  com 
is  cut  in  small  hookfuLs,  retained  firmly  in  the  left  hand,  and  collected 
in  it  as  long  as  it  can  contain  no  more,  and  is  then  put  into  the  band. 
In  reaping  with  this  instrument,  the  body  bent  forward  answers  the  pur- 
pose, as  small  hookfuls  can  be  cut  near  the  ground ;  indeed,  the  nearer 
the  ground  the  easier  is  the  straw  cut,  but  the  straw,  in  this  mode  of 
reaping,  is  always  too  firmly  squeezed  in  the  hand. 

(2912.)  The  bandster,  as  soon  as  one  band  is  filled  with  corn,  begins 
his  operations,  and  he  should  bind  the  sheaves  in  this  way  : — Going  to 
the  stubble-end  of  the  sheaf,  with  his  face  to  the  corn-end,  he  gathers 
the  spread  corn  into  the  middle  of  the  band  with  both  hands,  and  tak- 
ing an  end  of  the  band  in  each  hand,  he  moves  the  sheaf  round  as  much 
as  to  place  the  corn-end  parallel  to  his  left  arm ;  then  drawing  the  ends 
of  the  band  together  as  forcibly  as  he  can,  especially  with  the  right  hand, 
and  as  close  to  the  sheaf  as  possible,  keeping  the  purchase,  thus  obtained, 
good  with  the  side  of  the  left  hand,  he  twists  the  ends  of  the  band  round 
each  other  with  the  right  hand,  and  doubles  the  twist  under  the  tight- 
ened part  of  the  band,  pushing  it  through  as  far  as  to  keep  a  firm  hold 
round  the  sheaf.  After  this  operation,  the  corn-end  of  the  band,  a,  fig. 
521,  is  held  firm  by  the  pressure  of  the  sheaf  against  the  ears  of  corn 
and  the  twisted  part  of  the  band  at  b.  The  sheaves  bound  on  the  loft- 
hand  ridge  are  taken  to  the  ridge  on  the  right  on  which  they  are  all 
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Btooked ;  and  after  a  sofficient  number  of  sheaves  have  been  bound,  the 
stook  is  set,  and  it  is  set  in  this  way : — 2  sheaves,  a  and  its  opponte, 
%.  522,  are  taken  by  the  bandster,  one  in  each  hand,  and  set  a  little 
apart  on   the   ground, 
with  the  corn-ends  close 
together,  such  as  b  and 
e  are,  in  such  a  position 
that  the  length  of  the 
stook  shall  stand  N.  and 
S. ;   and  these  are  in- 
tended to  form  the  cen- 
tre of  the  stook.    Other 
2  sheaves,  (f  and  its  op- 
posite, are  set  on  one  ^ 
«de  of  a,  in  a  simikr 
manner,  independently, 
and  not  leaning  against 
them ;  other  2,  e  and  its 

opposite,  are  placed  in  the  same  manner  on  the  other  side  of  a,  and  so 
on,  till  10  sheaves  in  a  doable  row  of  5  are  thus  set,  and  which  com- 
plete the  body  of  the  stook.  A  sheaf  /  is  then  split  from  the  band  to- 
wards the  corn-end,  and  laid  astride  upon  the  top  of  half  the  number 
of  standiiii^  sheaves,  in  nearly  a  horizontal  position,  and  another  sheaf 
g  is  placed  in  a  similar  manner  upon  the  tops  of  the  other  half  number 
of  sheaves,  having  their  butt-ends  stuck  into  eachotber.  These  last  are 
called  hood-skeaven,  and  arc  intended  as  a  protection  to  the  others 
against  rain,  which  their  drooping  position  prevents  remaining  upon. 
There  is  method  in  setting  the  sheaves  in  the  body  of  a  stook :  were  the 
corn-knots  of  the  bands,  as  h,  set  outwards  in  the  stook,  the  rain  might 
injure  the  com  in  them,  and  as  they  bear  a  sensible  proportion  to  the  com 
of  the  whole  stook,  the  sample  might  be  materially  injured  ;  but  in  turn- 
ing the  corn-knots,  inwards,  and  the  root-ends  outwards,  as  seen  at  h, 
such  an'  injury  to  the  sample  is  prevented :  but  the  corn-knot  is  placed 
uppermost  in  the  hood-sheaves,  and  exposed  to  the  rain  at  i;  because, 
were  the  other  side  of  the  sheaf  exposed  upwards,  where  the  straw  is 
gathered  into  the  form  of  a  groove  down  the  length  of  the  sheaf,  the 
rain  would  penetrate  by  the  groove  into  the  body  of  the  sheaf  in  its  ho- 
rizontal position,  and  would  thus  prove  more  injurious  than  the  spoiling 
of  a  corn-knot  Barley  and  oat  stooks  are  almost  always  hooded,  though, 
if  the  weather  could  he  depended  on,  the  precaution  would  be  unne- 
cessary ;  hut  as  both  those  kinds  of  grain  remain  a  considerable  time  in 
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the  field  before  being  fit  for  the  stack,  it  is  the  safest  plan  to  pat  hoods 
upon  the  stooks.  But  wheat-stooks,  one  of  which  is  represented  by 
fig.  523,  are  very  seldom  hooded,  because  they  require  to  stand  only  a 
short  time  in  the  field.    It  will  be  observed,  that  the  wbeat-stook  com- 


ptises  14  sheaves,  whereas  those  of  barley  and  oats  have  only  12  ;  the 
reason  for  the  greater  number  being,  I  conceive,  that  the  wheat-stock 
was  once  hooded,  and  the  greater  length  of  its  straw  required  6  sheaves 
to  afford  room  for  the  length  of  2  hood-sheaves  ;  and,  without  euch  a 
reason,  one  cannot  see  why  a  stook  of  one  sort  of  grain  should  contain 
more  sheaves  than  that  of  another, 

(2913.)  Little  more  is  required  to  be  said  on  the  subject  oi  threaving, 
the  threavers  being  placed  1  on  each  ridge.     They  are  bound  to  follow 
the  same  rule  in  regard  to  clearing  the  right-hand  furrow,  and 
whenever  the  threaver  finishes  the  reaping  of  his  ridge,  he     ^'*'  '"• 
eaters  upon  a  new  one.     Threavers  always  make  low,  clean       ^^ 
stubble ;  and  as  it  is  their  interest  so  to  do,  in  order  to  make 
up  the  sheaf  as  soon  as  possible,  they  seldom  require  to  be  cor- 
rected for  rough  and  bad  work.    The  steward  gauges  the  size 
of  the  sheaf  with  the  sheaf-gauge,  fig.  524,  which  encompasses 
1  foot  square  between  the  limbs  abed.    The  bandster  seta 
the  stooks  on  every  ridge  ;  and  to  facilitate  their  being  car- 
ried off  by  the  cart,  they  should  be  put  on  both  sides  of  every 
alternate  open-furrow :  1  bandster  being  required  to  every  a 
4  threavers.     After  the  stooks  are  set  on  each  ridge  as  it  is 
reaped,  the  steward  counts  their  number,  and  marks  them  in  a    'oido"' 
book,  in  which  the  names  of  all  the  threavers  are  entered, 
leaving  out  odd  sheaves  in  the  counting,  but  counting  single  stooks  as 
half-threaves,  the  odd  leaves  on  several  ridges  beug  stooked.  Threavers 
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themselves  count  their  threaves,  by  drawing  a  straw  from  every  stook  in 
returning  down  the  ridge.  I  have  said  down  the  ridge  ;  because  it  is 
easier  for  reapers  to  reap  up  hill  than  down  hill,  and  they  are  generally 
entered  to  their  ridges  at  the  bottom  of  the  inclined  ground.  Threavers 
who  work  by  the  day  have  their  accounts  cast  up  by  the  steward  at  the 
end  of  the  day's  work,  and  paid  on  the  spot ;  but  they  should  be  made 
to  finish  the  reaping  of  every  ridge  entered  before  they  are  paid,  other- 
wise confusion  will  ensue  in  the  threave-book,  by  having  the  names  of 
different  individuals  on  the  same  ridge.  If  any  individual  threaver  can- 
not  conveniently  finish  his  ridge,  he  must  find  some  friend  to  do  it  for 
him,  or  remove  the  odd  number  of  threaves  from  his  newly  entered 
ridge,  to  the  ridge  of  his  friend,  or  in  any  other  way  that  will  avoid  con- 
fusion on  the  ridges.  The  individual  powers  of  reaping  are  best  exhi- 
bited in  threaving.  I  have  seen  more  than  one  young  woman  cut  24 
threaves  of  oats  a  day,  and  thus  make  6s. ;  and  I  have  seen  many  cut 
20  threaves,  all  good  sizeable  sheaves,  for  it  is  the  old  and  infirm  who 
practise  tricks  in  filling  their  sheaves.  When  I  mention,  that  from  8  to 
12  threaves  are  considered  a  very  good  day's  work,  these  exertions  will 
be  better  understood.  In  all  great  feats  of  threaving,  I  have  always 
found  women  superior  to  men,  and  even  more  enduring  for  a  length 
of  time ;  for,  with  the  exception  of  one  tall  blacksmith,  who  wielded 
with  uncommon  strength  an  extra-sized  scythe-hook  in  the  left  hand,  I 
never  saw  a  man  who  could  cut  the  largest  quantity  mentioned  above. 

(2914.)  Reaping  with  the  scathe  is  a  nice  operation,  and  requires  con- 
siderable skill.  The  scythes  should  be  mounted  as  figured  below,  and 
made  fit  for  work  some  time  before  being  wanted  in  the  harvest-field. 
There  should  be  a  number  of  small  articles  always  ready  in  the  field  in 
case  of  accident,  the  procuring  of  which  wastes  much  time,  when  not  at 
hand.  These  are,  a  small  hammer  for  fastening  the  wedges  of  scythe- 
ferules  and  of  rake-handles ;  bits  of  old  sole-leather  for  bedding  the 
tines  of  the  scythes  upon ;  pieces  of  cord  for  tying  anything ;  small  large- 
headed  nails  for  fixing  the  stays  to  the  sued  of  the  scythes ;  a  large 
coarse  file  for  rubbing  down  the  turned-up  point  of  a  scythe,  when  it 
happens  to  come  against  a  stone  ;  a  sharp  knife  for  cutting  bits  of 
leather,  and  for  removing  any  raggedness  upon  the  rakes  or  cradles. 

(2915.)  The  various  forms  of  scythes  are  the  cradle-scythe,  the  straight- 
snedded  scythe,  and  that  with  the  bent  sned,  fig.  452,  already  described ; 
and  the  greatest  favourite  amongst  mowers  is  the  cradle-scythe,  because 
it  is  easiest  to  wield  by  the  arms,  and  does  not  twist  the  lumber-region 
of  the  body  so  much  as  the  2  common  scythes  ;  and,  I  may  remark,  that 
it  is  this  last  effect  which  forms  the  great  objection  against  the  scythes 


OF  REAPING  RYE,  WHEAT,  BARLEY,  OATS,  BEANS,  AND  PEASE.     1063 

in  ordinary  use.  And  yet  it  is  not  easy  to  see  why  the  use  of  the  cradle- 
scythe,  which  is  borne  by  the  arms  alone,  in  front  of  the  body,  and  which 
does  not  admit  of  being  balanced  in  one  hand  like  the  other  scythes, 
should  be  less  fatiguing  to  work  with  ;  yet  there  is  no  doubt  of  the  fact, 
and,  on  that  account  more  work  is  done  with  it. 

(2916.)  In  commencing  to  cut  a  field  of  com  with  the  scythe,  that  side 
should  be  chosen  from  which  the  com  happens  to  lie,  if  it  be  laid,  and  if 
not,  then  the  side  from  which  the  wind  blows.  The  scythe  makes  the 
lowest  and  evenest  stubble  (icroas  the  ridges,  and  then  also  most  easily 
passes  over  the  open-fiurows.  Other  things  being  favourable,  it  is  best  to 
begin  at  that  side  of  a  field  which  is  on  the  left  hand  of  the  mowers.  If 
all  these  conveniences  cannot  be  conjoined,  as  many  as  can  should  be 
taken  advantage  of.  The  ground  should  have  been  rolled,  and  all  large 
stones  removed  in  spring,  otherwise  the  scythes  will  run  the  risk  of  being 
injured  in  the  face  by  stones,  and  even  by  clods. 

(2917.)  I  have  already  said,  that  reaping  with  the  scythe  is  best  exe- 
cuted by  the  mowers  being  in  what  is  called  heads^  namely,  a  head  of 
3  scythesmen,  3  gatherers,  3  bandsters,  and  1  man-raker,  or  of  2  scythes- 
men,  2  gatherers,  2  bandsters,  and  1  woman-raker.  On  a  large  farm 
the  heads  may  consist  of  the  former,  and  on  a  small  one  the  latter  num- 
ber. The  best  opening  that  can  be  made  of  a  field  for  scythe-work,  is  to 
mow  {^ofiff  the  ridge  by  the  side  of  the  fence,  which  is  kept  on  the  left 
hand,  from  the  top  to  the  bottom  of  the  field :  and  while  one  head  is  doing 
this,  let  another  mow  along  the  bottom  head-ridge,  the  whole  length  of 
the  field,  and  thus  open  up  2  of  its  sides.  After  this,  the  first  head  com- 
mences mowing  at  the  lowest  comer  of  the  standing  com,  across  6  ridges, 
or  30  yards,  which  is  as  far  as  a  scythe  will  cut  com  with  one  sharping. 
Suppose  all  these  preliminaries  settled,  the  scythesman  who  is  to  take 
the  lead  first  sharpens  his  scythe.  In  sharping  a  scythe  for  cutting  corn, 
the  scythe-stone  has  to  be  put  frequently  in  requisition,  for  unless  the 
edjge  is  kept  keen,  the  mowing  will  not  only  be  not  easy,  but  bad ;  and 
unless  a  scythesman  can  keep  a  keen  edge  on  his  scythe,  he  will  never 
be  a  good  mower,  and  will  always  feel  the  work  fatiguing  to  him.  The 
sharping  should  always  be  finished  with  the  strctik  or  strickle.  The  stone 
need  not  be  used  at  every  landing,  the  strickle  answering  that  pur- 
pose ;  but  whenever  the  scythe  feels  like  a  drag  on  the  arms,  the  stone 
should  be  used.  In  mowing,  it  is  the  duty  of  the  mower  to  lay  the 
cut  com  or  swath  at  right  angles  to  his  own  line  of  motion,  and  the 
straws  parallel  to  each  other,  as  at  a,  a,  a,  fig.  525 ;  and  to  maintain  this 
essential  requisite  in  corn-mowing,  he  should  not  swing  his  arms  too  far 
to  the  right  in  entering  the  sweep  of  his  cut,  for  he  will  not  be  able  to 
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tnm  far  enough  round  towards  the  left,  and  will  necessarily  lay  th« 
swath  short  of  the  rigbt  angle ;  nor  ahoold  he  bring  his  ums  too  far 


round  to  the  left,  as  be  will  lay  the  swath  beyond  the  right  angle  ;  and. 
in  either  case,  the  straws  will  lie  in  the  swath  partly  above  each  other, 
and  with  uneven  endt,  to  put  which  even-in  the  eheaf  is  waste  of  time. 
He  should  proceed  straight  forward,  with  a  steady  motion  of  arms  and 
limbs,  bearing  the  greatest  part  of  the  weight  of  the  body  on  the  right 
leg,  which  is  kept  slightly  in  advance,  as  seen  at  b,  b,  b.  The  sweep  of 
the  scythe  will  measure  about  7  feet  in  length,  and  14  or  15  inches  in 
breadth.  The  woman-gatherers  c,  c,  c,  follow  by  making  a  band,  such  as 
fig.  521,  irom  the  swath,  and  laying  as  much  of  the  swath  in  it  as  will 
make  a  suitable  sheaf,  such  as  d,  d.  The  gatherer  is  required  to  be  an 
active  person,  as  she  will  have  as  much  to  do  as  she  can  overtake.  The 
bandster  e  follows  her,  and  binds  the  sheaves  in  the  manner  already 
described,  and  any  2  of  the  3  bandsters,/,/,  set  the  stooksjr  together,  so 
that  a  stook  is  easily  made  up  amongst  them ;  and  in  setting  them,  while 
crossing  the  ridges,  they  should  be  placed  on  the  same  ridge,  to  give 
the  people  who  remove  them  with  the  cart  the  least  trouble.  Last  of 
all  comes  the  raker  A,  who  clears  the  ground  between  the  stocks  with 
his  large  rake  i,  described  below,  of  all  loose  straws,  and  brings  them 
to  a  bandster,  who  binds  them  together  by  themselves,  and  sets  them  in 
bundles  beside  the  stooks.  This  is  better  than  putting  the  rakings  into 
the  heart  of  a  sheaf,  where  they  will  not  thrash  clean  with  the  rest  of 


OF  BBAFINQ  BTB,  WHEAT,  BARLEY,  OATS,  BEANS,  AND  PEASE.      1065 

the  com ;  and,  moreoT«r,  as  they  may  contain  earth  and  small  stones, 
and  also  inferior  grain,  irom  straws  which  may  have  fallen  down  before 
the  mowing,  it  is  better  to  thrash  bundles  of  railings  by  themselves. 
The  fignre  exhibits  the  3  kinds  of  scythes  in  operation. 

(2918.)  A  scythesman  will  cut  fully  more  than  1  imperial  acre  of 
wheat  in  a  day.  Many  farmers  affect  to  believe  that  the  scythe  is  an 
unsuitable  instrument  for  cutting  wheat ;  but  I  can  assure  them,  from 
experience,  that  it  is  as  suitable  as  the  sickle,  and  that  mown  sheaves 
may  be  made  to  look  as  well  as  reaped.  No  doubt  mowing  wheat  is 
severe  work,  but  so  is  reaping  it.  Of  oats,  1  scythesman  will  mow  fully 
2  acres  with  ease.  The  oat-crop  is  remarkably  pleasant  to  handle  in 
every  way ;  its  crisp  straw  is  easily  cut  by  the  scythe,  and  being  hard 
and  free,  and  generally  not  too  long,  is  easily  bound  in  sheaf  and  set  in 
stook.  Nearly  2  acres  may  be  mown  of  barley ;  but  the  gummy  matter 
in  the  straw,  which  gives  it  a  malty  smell,  causes  the  stone  to  be  fre- 
quently used  in  mowing  barley,  and  the  straw  being  always  tree,  the 
bands  are  apt  to  break  when  rashly  handled  in  binding  the  sheaves. 

(2919.)  One  mode  of  setting  up  com  to  dry  quickly  is  in^oi'A,  that 
is,  the  band  uf  the  sheaf  is  tied  loosely  round  the  straw,  just  under  the 
cora,  as  at  a,  fig.  526,  and  the  loose  sheaf 
is  made  to  stand  upon  the  lower  end  of  ^'*'  '*^' 

its  straw  being  spread  out  in  a  circular 
form,  as  6  to  c,  and  they  are  set  upon 
every  ridge.  The  wind  whistles  through 
the  open  sheaf,  and  even  the  rain  passes 
throngh,  and  does  not  hang  upon  it. 
The  expedient  of  gfdting,  however,  is 
only  practised  in  wet  weather,  and  even 
then  only  should  the  crop,  if  allowed  to 
stand,  be  endangered  by  a  shaking 
wind.  It  is  confined  also  to  a  particu- 
lar kind  of  crop,  namely,  oats,  wheat 
and  barley  never  being  gaited  ;  because 
when  wheat  gets  dry,  after  being  cut  ~ 
in  a  wet  state,  it  is  apt  to  shake  out  in 
binding  the  g^ts ;  and  when  barley  is 
subjected  to  the  rough  usage  of  bind- 

bg,  after  being  won,  the  heads  are  apt  to  snap  off  altogether,  and,  be- 
sides, exposure  in  gaits,  would  injure  its  colour,  and  render  it  unfit  for 
the  maltster.  Oats  are  protected  by  a  thick  husk,  and  the  grain  is  not 
very  apt  to  shake  out  in  handling,  excepting  potato-oats,  which  are  sel- 
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dom  gaited,  the  common  kinds  only  being  so  treated.  But,  for  my  part, 
I  would  not  hesitate  to  gait  any  sort  of  oats  when  wet  with  dew  in  the 
morning,  or  even  when  wetted  with  rain,  rather  than  lose  a  few  hours 
work  of  reaping  every  morning,  or  at  nightfall.  Ghtits,  it  is  true,  are 
very  apt  to  be  upset  by  a  high  wind  ;  but  after  having  got  a  set,  it  is 
surprising  what  a  breeze  they  will  withstand.  After  being  blown  down, 
however,  they  are  not  easily  made  to  stand  again,  and  then  3  at  least  are 
required  to  be  set  against  each  other ;  but  whatever  trouble  the  resetting 
them  should  create,  they  should  not  be  allowed  to  lie  on  the  ground, 
and  it  will  be  found  that  a  windy  day  dries  them  very  quickly,  and  se- 
cures their  winning. 

(2920.)  Bye  may  be  reaped  or  mown  in  the  same  manner  as  the  other 
cereal  crops.  Its  straw  being  very  tough,  may  be  made  into  neat  slim 
bands.  It  usually  ripens  a  good  deal  earlier  than  the  other  grains ;  and 
its  straw  being  clean  and  hard,  does  not  require  long  exposure  in  the 
field,  and  on  that  account  the  stocks  need  not  be  hooded. 

(2921.)  Beans  in  drills  are  reaped  only  with  the  sickle,  by  moving 
backward,  taking  the  stalks  under  the  left  arm,  and  cutting  every 
stalk  through  with  the  point  of  the  sickle.  When  beans  are  sown  by 
themselves  straw-ropes  are  required  for  bands ;  but  when  mixed  with 
pease,  the  pea-straw  answers  the  purpose.  Beans  are  always  the  latest 
crop  in  being  reaped,  sometimes  not  for  weeks  after  the  others  have 
been  reaped  and  carried.  In  stocking,  bean-sheaves  are  set  up  in  pairs 
against  one  another,  and  the  stook  may  consist  of  4  or  more  sheaves,  as 
is  thought  most  expedient  in  the  circumstances  for  the  winning  of  the 
crop,  the  desire  being  to  have  them  won  as  soon  as  possible,  to  get  the 
land  sown  with  wheat.  Pease  are  also  reaped  with  the  point  of  the 
hook,  gathered  with  the  left  hand,  while  moving  backwards,  and  laid  in 
bundles,  not  bound  in  sheaves,  until  ready  to  be  carried,  and  are  never 
stocked  at  all. 

(2922.)  Farmers  negligent  of  weeding  their  corn,  give  reapers  much 
imeasiness,  and  waste  much  time,  while  getting  rid  of  large  weeds,  some 
of  which  injure  the  hands  of  the  reapers  and  of  the  gatherers  often 
seriously  ;  and  of  these  the  com  dead-nettle,  Galeopsis  tetrahit,  is  dan- 
gerous, causing  swellings,  heat,  and  pain  in  the  hands  ;  as  is  also  the 
biennial  spear-thistle,  Cnicus  lanceolatus,  the  spines  of  which  breaking 
in  the  flesh,  give  acute  pain  when  touched,  and  are  very  troublesome 
to  pick  out.  The  only  remedy  against  these  annoyances  is  wearing 
gloves  of  sheep-skin  made  on  purpose,  called  shearers^  gloves,  which 
cost  Is.  the  pair. 

(2923.)  The  expenses  of  reaping  and  mowing  may  be  ascertained  in 
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this  manner,  on  the  supposition  that  the  harvesters  receive  bread  and 

beer  at  all  their  meals. 

10  loaves  out  of  1  peck  of  oatmeal,  say  at  15d.  per  peck,  and  2d.  per  peck  for 
baking  them  with  yeast,  =  l^d.  per  loaf. 

1  loaf  to  each  harvester  at  breakfast,         .         .         .         •     L  0     0     1|^ 

1  ...  ...  ...  dinner,  .  .         .  ,         0     0     l|- 

2  loaves       ...         ...         supper,  .         .         •         .         0     0     2^^ 

2i  quarts  of  beer  to  each  harvester  at  breakfast  and  dinner,  at  1  ^     ^     o  i 

Id.  per  quart, J  * 


Daily  expense  of  the  food  of  each  harvester, 

At  reaping,  food  of  6  reapers  and  1  bandster,  at 

Tjd.  each  per  day,  ....     L.O     4 

Wages  of  6  reapers,  at  2s.  per  day,  •         •         0  12 

1  bandster,  at  2s.  6d.   •••  ..02 


L.O     0     7* 


0 
6 


G)st  of  reaping  2  acres. 


L.O  18  10^ 


Taking  2  acres  of  wheat,  barley,  and  oats  overhead,  the  expense  at  18s.  lO^d. 
will  be  9s.  djd.  per  acre. 

With  loaf- bread,  at  l|d.  the  loaf,  the  daily  expense  would  be  raised  to  9jd. 
per  day,  and  the  reaping  to  lOs.  6}d.  per  acre. 

Wi^  porridge  and  milk  at  breaHast  and  supper,  the  milk  being  i  quart  each 
meal  to  every  person,  would  reduce  the  price  below  that  of  bread  and  beer  of 
any  kind ;  but  how  much  I  do  not  know,  as  I  have  not  ascertained  how  much 
meal  is  consumed  by  each  harvester  in  porridge. 

At  mounng,  food  of  3  mowers,  3  gatherera,  3  bandsters,  and  1  raker  =  10  per- 
sons, at  7id.  each  per  day,         .....     L.O     6     3 
Wages,  3  mowers,    at  3s.  a-day, 
3  gatherers,      2s. 
3  bandsters,      2s.  6d.  ... 
1  raker,  2s.  6d.  ... 


•                 . 

. 

0     9 

0 

.                      . 

. 

0     6 

0 

.                      . 

. 

0    7 

6 

.                     • 

0    2 

6 

L.l  11 

3 

L.O     6 

0     6 

3 

>  per  acre. 

0    7 

9fJ 

6  acres  of  oats,  at  31s.  3d.         .         .         . 

5     •••       barley,     .... 

4     •••       wheat,      ....         •         .  • 

It  should  be  observed,  that  the  prices  of  the  articles  of  food  enumerated  above 
are  taken  at  the  market  value,  which  is,  of  course,  above  what  they  cost  the 
farmer  who  raises  them  ;  and  this  being  the  case,  the  cost  of  harvest-work,  as 
represented  above,  is  fully  above  the  mark. 

I  have  repeatedly  ascertained  that  threaving  never  costs  less  than  12s.  per 
acre,  including  the  wages  and  food  of  bandsters. 

I  have  been  informed  that  mowing  in  England  costs  from  8s.  to  24s.  per  acre, 
according  to  the  state  of  the  corn  and  the  weather ;  but  when  it  is  wholly  done 
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by  extra  hands,  the  cost  is  from  10s.  to  20s.  per  acre,  without  food.  Reaping 
is  said  to  cost  25s.  per  acre,  if  done  as  low  as  2  inches  of  stubble,  and  12s.  per 
acre,  if  the  stubble  is  left  12  inches  long. 

(2924.)  It  will  be  observed,  from  the  foregoing  statements,  that  mow- 
ing is  by  much  the  cheapest  mode  of  catting  down  com,  and  on  that 
account  should  be  universally  adopted ;  for  the  item  of  harvest  expenses 
is  a  heavy  one  in  the  farmer's  books,  and  every  legitimate  means  should 
be  used  to  lessen  it.  Any  plan  that  would  deprive  the  inhabitants  of  a 
fSarm  of  work,  I  would  hesitate  to  recommend ;  but  when  the  farmer,  as 
at  present  situated,  is  very  dependent  on  the  public  market  of  labour  to 
secure  his  whole  year's  produce,  he  is  justified  in  the  endeavour  to  make 
himself  independent  in  this  respect.  It  is  scarcely  practicable  to  render 
himself  entirely  independent  of  the  market,  without  throwing  his  horses 
idle  for  a  long  time ;  and,  as  there  is  no  economy  in  such  a  course,  the 
only  other  left  him,  is  to  economize  on  the  usual  cost  of  harvest- 
labour.  Now,  the  scythe  offers  this  advantage,  and  so  efBicient  is  that 
implement,  that  whoever  has  tried  it  fairly,  and  for  a  whole  harvest, 
has  never  relinquished  it.  I  know  a  prejudice  exists  against  it,  on 
the  ground  that  a  mown  stook  does  not  look  so  well  as  a  reaped  one, 
and  that  it  is  difficult  to  build  a  neat  stack  with  mown  sheaves.  I 
own  there  is  a  roughness  in  the  appearance  of  mown  sheaves,  but  I  can 
assure  every  one  who  has  not  discovered  what  I  am  going  to  state  by 
his  own  experience,  that  that  is  no  detriment  to  the  com,  and  the  ob- 
jection disappears  as  work-people  become  accustomed  to  the  implement. 
Such  a  roughness  would  not  exist  were  mowers  careful  to  lay  the 
swathes  at  ri^ht  angles  to  their  line  of  motion^  and  were  gatherers  to  lift 
the  swathes  even,  and  lay  them  down  in  armfuls  even  in  the  bands; 
and  though  it  is  scarcely  possible  for  work-people  to  bestow  utmost  at- 
tention at  all  times,  yet  practice  makes  great  proficiency  in  this  matter, 
which  compensate,  in  a  great  measure,  for  want  of  constant  attention.  I 
found  tliis  effect  produced  after  employing  the  same  hands  at  the  same 
work  for  successive  years,  and  who  at  length  became  as  neat  and  clever 
at  their  respective  works  aslcould  wish  them.  Besides  the  actual  economy 
in  employing  mowers,  only  conceive  the  advantage  of  being  able  to  carry 
in  the  corn  after  it  has  been  exposed  in  the  air  to  win  only  half  the  usual 
time.  Reaped  oats  require  to  stand  in  the  stook  a  fortnight  before  they 
will  keep  in  the  stack  ;  mown  oats,  in  the  same  weather,  may  be  carried 
in  a  week.  Barley,  when  reaped,  is  scarcely  fit  for  leading  in  less  than  3 
weeks ;  when  mown,  it  may  be  put  into  the  stack  in  safety  in  10  days.  And 
as  for  mown  wheat,  about  3  days  will  suffice  to  win  it.  It  is  an  error  to 
suppose,  as  is  too  commonly  imagined,  that  a  mown  stook  takes  in  rain ; 
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on  the  contrary,  I  have  frequently  ascertained  that  it  takes  in  rain  less 
than  a  reaped  one.  In  one  instance  I  remember  of  a  field  of  potato- 
oats  being  finished  catting,  that  heavy  rain  fell  the  next  day,  and  con- 
tinued, without  intermission,  for  3  days,  the  last  of  which  was  very  windy, 
and  the  wind  had  changed  from  E.  to  W.,  when  it  faired.  About  ^  of 
this  field  had  been  reaped  with  the  sickle,  and  the  reason  that  imple- 
ment was  used  in  it  at  all,  was  to  give  a  little  harvest-work  at  threaving 
to  a  few  elderly  men  and  women,  cottars,  and  hinds*  wives  who,  |hav- 
ing  to  attend  to  young  children,  could  not  undertake  the  regular  work 
of  a  harvest-field.  Impressed  with  the  common  belief,  that  a  mown 
sheaf  must  take  in  rain,  I  went  to  the  field  after  the  rain  had  ceased,  to 
ascertain  the  state  the  stocks  were  in,  never  doubting  they  would  be 
soaked,  while  the  reaped  ones  would  be  comparatively  dry ;  but  judge 
of  my  surprise  when  the  fact  was  the  very  opposite,  the  mown  sheaves 
not  being  wetted  to  the  heart,  while  the  east  side  of  the  reaped  sheaves 
were  soaking  to  the  bands.  On  consideration,  I  accounted  for  the  diBFe- 
rence  of  the  phenomena  in  this  way : — In  reaped  sheaves,  and  especially 
when  cut  by  threave,  the  straws  are  straight  and  hard  pressed,  between 
which  the  rain  finds  its  way  into  the  heart  of  the  sheaves ;  while  the 
straws  in  the  mown  stocks,  being  somewhat  bent  and  broken  and  inter- 
laced on  the  surface,  this  texture  prevents  the  rain  penetrating,  and 
is  rather  serviceable  in  throwing  it  off.  Besides  this  property,  mown 
sheaves  are  evidently  more  pervious  to  air  than  reaped. 

(2925.)  An  advantage  of  another  kind  obtained  in  mowing  com  should 
not  be  overlooked,  which  is  the  very  short  stubble  lefk  in  the  field,  and 
the  larger  quantity  of  straw  carried  to  the  stack-yard.  The  following 
statement  may  be  depended  on,  as  being  the  result  of  experiment : — 

Cwt.  Or.  Lb. 

Weight  of  straw  per  acre,  when  cut  to  2  inches  of  the  ground,        26     1     0 

•  ..  ••■  ...  O  •••  ...  JtiJ        X        O 

...  •■.  .••  xsj  ...  ...  ^X      i/     jS 

So  that  i  cwt.  of  straw  is  left  per  acre  on  every  field  by  every  1  inch 
of  stubble.  When  we  know  that  the  value  of  straw  is  commonly  about 
28s.  per  ton,  or  15s.  per  load  of  36  trusses,  we  cannot  but  feel  sur- 
prise at  the  barbarous  mode  of  using  the  wheat-straw  in  some  places  of 
England,  in  first  reaping  the  ears  of  com,  and  then  mowing  the  straw. 

(2926.)  It  is  not  easy  to  state,  with  sufficient  accuracy,  the  proportion 
which  the  straw  and  grain  bear  to  each  other,  nor,  of  course,  the  ratio 
realised  by  the  farmer,  which  must  depend  on  the  mode  of  cutting 
adopted  by  him.   I  have  received  the  following  statement  of  their  relative 
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weights  in  the  neighbourhood  of  Edinburgh,  from  Mr  Andrew  Gibson 
of  the  Dean  Farm,  whose  good  farming  is  well  known : — ^From  a  crop  of 
wheat,  of  40  bushels  to  the  acre,  or  of  2600  lb.,  at  66  lb.  per  bushel,  the 
straw  will  weigh  9  kemples  of  440  lb.  each,  or  3960  lb.,  affording  just 
i  more  weight  of  straw  than  of  grain.  From  a  crop  of  barley  of  60 
bushels,  weighing  56  lb.  per  bushel,  or  3860  lb.  per  acre,  the  weight  of 
straw  is  7  kemples,  or  8080  lb.,  being  j\f  more  weight  of  grain  than  of 
straw.  From  a  crop  of  60  bushels  of  oats,  at  46  lb.  per  bushel,  or 
3700  lb.  per  acre,  the  weight  of  straw  is  8  kemples,  or  3520  lb.,  being  ^ 
more  weight  of  straw  than  of  grain.  These  are  all  average  quantities. 
In  ordinary  crops  at  a  distance  from  towns,  the  proportion  between  the 
grain  and  the  straw  is  M^^ppased  to  be,  for,  I  believe,  it  has  not  been 
satisfactorily  ascertained  by  experiment,  the  grain  ^,  and  the  straw  {,  of 
the  entire  weight  of  the  crop. 

^27.)  There  is  another  curious  inquiry  connected  with  this  subject, 
namely,  the  proportionate  weight  of  rooU  and  stubble  left  in  ike  field 
after  the  enjp  is  reaped.  In  reference  to  the  roots  of  natural  grasses 
left  in  the  soil  acting  as  manure,  Professor  Johnston  observes,  that  *'  the 
same  is  the  case,  to  a  greater  or  less  extent,  with  all  the  artificial  com, 
grass,  and  leguminous  crops  we  grow.  They  all  leave  their  roots  in  the 
soil ;  and  if  the  quantity  of  organic  matter  which  these  roots  contain 
be  greater  than  that  which  the  crop  we  carry  off  has  derived  from  the 
soil,  then,  instead  of  exhausting,  the  growth  of  this  crop  will  actually 
enrich  the  soil,  in  so  far  as  the  presence  of  organic  matter  is  concerned. 
No  crops,  perhaps,  the  whole  produce  of  which  is  carried  off  the  field, 
leave  a  sufficient  mass  of  roots  behind  them  to  effect  this  end ;  but 
many  plants,  when  in  whole  or  in  part  eaten  upon  the  field,  leave  enough 
in  the  soil  materially  to  improve  the  condition  of  the  land,  which,  in  ail 
cases,  those  are  considered  as  the  least  exhausting  to  which  are  naturally 
attached  the  largest  weight  of  roots.  Hence,  the  main  reason  why  poor 
lands  are  so  much  benefited  by  being  laid  down  to  grass,  and  why  an 
intermediate  crop  of  clover  is  often  as  beneficial  to  the  after-crop  of 
com,  as  if  the  land  had  lain  in  naked  fallow."  The  remarks  here  given 
are  not  all  connected  with  our  present  subject,  but  they  shew  the  partial 
compensation  which  white  crops  return  to  the  soil  by  means  of  their 
roots.  The  Professor  then  gives  the  results  of  some  experiments  of 
Hlubek,  conducted  on  a  small  scale,  with  a  view  to  ascertain  the  quan- 
tity of  roots  left  in  the  soil  by  plants  after  their  parts  above  ground  had 
been  removed ;  and  though  the  experiments  were  made  with  a  few  of 
the  natural  grasses,  after  they  had  been  made  into  hay,  I  shall  tran- 
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scribe  them,  as  the  results  give  the  proportion  between  the  roots  and 
stems  of  grunineouB  plants. 


ESOLHB  ISD  SciIHTlf  ic  Slucs  oj  GmiUIJ. 

P™.„o..n 

Roolii. 

ofdr, 

Gnu. 

Ha,. 

FrtiU 

.,. 

100  lb. 
o(  Haj. 

Tall  fescae — F«atuea  elatior, 

Sheep's  fescue — Fi*taea  ovina, 

Timothy — Phleum  pratenge 

Rough  cock's-tooU^Vadyloi  glomerata,    .     .     . 
Peronnial  tyegraM — Lolium  perenTie,  .... 

Couch — Trilicam  repent 

Annual  meudow-graas — Poa  annua,     .... 

Soft  and  smooth  brorae-graes^iJroniiM  molli*  and 

124 
90 
90 

202 
50 
106 
120 

36 
30 
25 
07 
17 
35 
60 

56 

56 

:i2 

80 
17 

224 
50 
24 
70 

61 
266 

60 

33 
300 

70 
116 
111 
105 

93 

Sweet-scenled  vernal-graas — Anchoxanthtim  oda- 

' 

"  The  fourth  column  of  the  above  table,"  observes  Professor  Johnston, 
"  shews  how  large  a  quantity  of  vegetable  matter  some  of  the  grasses 
impart  to  the  soil,  and  yet  how  unlike  the  different  grasses  are  in  this 
respect.  The  sheep's  fescue  and  perennial  ryegrass — ^besides  the  dead 
roots  which  detach  themselves  from  time  to  time — leave  at  the  end  of 
the  fourth  year  a  weight  of  living  roots  in  the  soil,  which  is  equal  to  3 
times  the  produce  of  that  year  in  hay.  If  we  take  the  mean  of  all  the 
above  grasses  as  an  average  of  what  we  may  fairly  expect  in  a  grass- 
field,  then  the  amount  of  living  roots  left  in  the  soil  when  a  4-year  old 
grass-field  is  ploughed  up,  will  be  equal  to  ^  more  than  the  weight  of 
that  year's  crop."  The  mean  of  the  table  gives  a  weight  of  121  lb.  for 
every  100  lb.  of  crop  ;  and  if  we  take  this  as  a  rule  for  estimating  the 
weight  of  roots  left  in  the  ground  by  the  cereal  crops  mentioned  above 
in  reference  to  their  weight  of  straw,  and  if  we  take  their  respective 
weights  of  gnun  and  stravr  as  given  above,  the  following  will  be  the 
entire  weights  grown  of  those  crops  : — 


.     26001b. 

Of  Wheat, 

^  Straw,     . 

.     3960  ..■ 

I  Roots,     . 

.     4779...                     t™. 
11,3391b.  =  5 

cwt, 

1 

r  Grain,     . 

.     3360  ... 

Of  Barley, 

<  Straw.     . 

.     3080  ... 

I  Roots,     . 

.     3726  ... 

10,166  lb.  =  4 

10 

f  Grain,     . 

.     270O... 

OfOato, 

{  Straw,     . 

.     3520  ... 

Uo°t».      - 

.     4259  ... 

10,479  lb.  =  4 
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(2928.)  Although  it  is  perfSecHy  trae  what  Professor  Jdhnston  says  in 
his  condading  remarks  on  this  head,  that  **  this  bnrying  of  recent  yege- 
tahle  matter  in  the  soil,  in  the  form  of  living  and  dead  roots  of  plants. 
is  one  of  those  important  ameliorating  operations  of  nature  which  is 
always,  to  some  extent,  going  on  wherever  vegetation  proceeds : — ^it  is 
one  by  which  the  practical  man  is  often  benefited  unawares,  and  of 
which — too  often  without  und^standing  the  source  from  whence  the 
advantage  comes — he  systematically  avails  himself  in  some  of  the  most 
tskilful  steps  he  takes  with  a  view  to  the  improvement  of  his  land  f*^  it 
is,  nevertheless,  of  greater  benefit  to  the  farmer  to  cut  his  crops  as  near 
the  surfece  of  the  ground  as  possible,  thereby  putting  it  in  his  own 
power  to  return  the  straw  to  the  soil  in  a  state  of  manure  best  suited  to 
the  wants  of  the  crop,  than  to  cut  the  stubble  high,  merely  because  the 
•oil  will  derive  benefit  firom  it,  as  an  organic  substance,  when  it  hap- 
pens to  become  decomposed  in  the  soiL 

(2929.)  That  one  period  of  their  9m  is  better  than  another  for  reaping  gram 
crops  has  been  proved  by  very  carefof  experiments  made  by  Mr  John  Hannam, 
K<»th  Deighton,  Yorkshire.  'Vnthoat  entering  into  the  details  of  these  experi- 
ments, it  will  be  8a£Eicient  to  gi?e  only  their  rmdte.  Of  wheat  reaped  at  vari- 
ous times,  the  following  were  the  advantagee  and  disadvantsges  derived : — 

No.  1.  TOKped  qmte  grem  m  19th  Avgott,  and  ftadoed  S6th  Avgatt,  gave  a  zetom 

of  L.ll,  178.  per  acre. 
No.  2,  reaped  gretn  on  19th  AugoBt,  and  stacked  diet  August,  gave  a  return  of 

L.13,  68.  per  acre. 
No.  3,  reaped  raw  on  26th  Aagast,  and  stacked  5th  September,  gave  a  return  of 

L.14, 188.  per  acre. 
No.  4,  reaped  not  quite  so  raw  on  30th  August,  and  stacked  9th  September,  gave  a 

return  of  L.14  :  17  :  4  per  acre. 
No.  5,  reaped  ripe  on  9th  September,  and  stacked  16th  September,  gave  a  return  of 

L.13  :  11 :  8  per  acre. 

Hence  a  low  of  L.1  14     8  per  acre  upon  No.  1  as  compared  with  No.  S. 

0     5     8  ...  No.  2  •••  No.  5. 

gain       16     4  ...  No.  3  ...  No.  5. 

15     8  ...  No.  4  ...  No.  5. 

3     10  ...  No.  3  ...  No.  1. 

Hence,  also,  wheat  reaped  a  fortnight  before  it  is  ripe  gives  an  advantage  on 
every  point,  namely  : — 


In  weight  of  gross  produce  of 


13}  per  cent 


•••     equal  measures,  nearly         •         .  ^ 

...     equal  number  of  grains,  nearly     •  2\  ••• 

•••  quality  and  value,  above  .         .         .  3^  ... 

...  weight  of  straw,  above     ....  5  ... 

Besides  these,  other  advantages  are,  straw  of  better  quality,  a  better  chance 
of  securing  the  crop,  and  a  saving  in  securing  it.     On  the  other  hand,  wheat, 

•  Johnston's  Lectures  on  Agricultural  Chemistry  and  Geology,  p.  618-20. 

e 
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reaped  a  month  before  it  is  ripe,  gives  an  advantage  of  22  per  cent,  in  weight 
of  straw  compared  with  the  ripe,  but  suffers  disadvantage  in  every  other  point, 
namely : — 

In  weight  of  gross  produce,             .         .  .  ll^^y  per  cent. 

...     equal  measures,  above          .  .  ^        ... 

...     equal  number  of  grains,  above  .  13^ 

...  quality  and  value,  above            .         .  .  ^      ... 

(2930.)  These  may  seem  trivial  advantages  and  disadvantages,  when  confined 
to  the  area  of  a  single  acre  ;  but  apply  the  particulars  to  the  extent  of  ground 
under  wheat-culture  in  the  kingdom,  and  the  truth  of  the  Scottish  adage,  •'  mony 
a  little  maks  a  muckle,^*  will  be  clearly  seen;  for,  as  Mr  Hannam  observes, 
"  When  we  consider  that  there  are  in  England  and  Scotland  about  4,000,000 
acres  of  wheat  grown  annually,  producing  12,000,000  quarters  of  grain,  of 
which  J  are  allowed  to  become  ripe ;  when  we  consider  that  by  cutting  this 
sooner  we  should  produce  an  increase  of  15}  per  cent,  of  flour,  and  realise  an 
increased  value  of  7s.  6^.  upon  every  quarter  produced ;  and  that  we  should 
produce  food  for  1,362,857  persons  over  and  above  what  we  now  produce,  and 
an  extra  annual  income  of  L. 51 2,491 ;  and  when  we  consider  that  this  increase 
would  be  so  much  added  to  the  wealth  of  the  country,  that  it  is  equal  to  the 
proceeds,  at  3  per  cent.,  of  an  estate  worth  L. 17 ,083,033  ;  and  that  the  increase 
of  our  population  demands  an  increased  supply  of  food,  1  would  ask,  what  is  our 
duty  in  this  case  ?"* 

(2931.)  Upon  one  occasion  I  cut  down  a  few  stooks  of  potato-oats  when  quite 
green,  though  full  in  the  ear,  to  allow  carts  to  pass  to  a  place  destined  for  the 
site  of  a  hay-stack,  and  after  standing  till  the  rest  of  the  field  was  brought  in,  they 
were  thrashed  with  the  fiail  by  themselves,  and  the  sample  they  produced  was 
the  most  beautifully  silvery  grain  I  ever  saw  ;  but  not  having  made  the  expe- 
riment with  any  view  to  the  crop,  I  pursued  the  investigation  no  farther,  and 
cannot  say  what  effect  so  very  early  reaping  had  produced  upon  the  quantity 
and  quality  of  meal. 

(2932.)  Reaping  is  executed  in  various  ways  in  England,  and  one  of  them 
is  technically  called  bagging,  which  is  performed  in  this  manner  in  Bucking- 
hamshire : — **  First  make  a  band  and  lay  it  down,  then,  standing  in  the  furrow 
with  the  left  hand  to  the  standing  corn,  cut  a  handful,  put  the  stubble-ends  of  this 
handful  all  even,  then  grasp  it  in  the  left  hand  8  or  10  inches  from  the  end, 
and  with  this  assistant  lay  a  little  of  the  standing  corn  back,  or  from  you,  and 
with  the  sct/the-hook  chop  off,  cutting  inwards  close  to  the  ground,  the  corn  so 
laid  off;  move  the  left  hand  forward,  lay  back  the  corn  as  before,  and  make 
another  cut,  and  so  proceed — moving  left  hand,  one  foot,  and  the  scythe-hook 
simultaneously — across  the  "  land"  or  **  ridge,''  or  half  way  across  it,  if  there 
are  two  persons  on  it ;  4  to  5  yards  is  the  usual  breadth  taken.  Having  reached 
the  breadth  intended  to  be  taken,  drop  the  corn  which  till  now  has  been  held 
in  the  left  hand,  among  the  cut  corn  which  now  leans  against  the  standing  corn, 
and  commence  collecting  what  has  been  cut ;  for  this  purpose,  walk  backwards 
over  the  same  ground,  or  rather  a  little  nearer  the  standing  corn — use  the  left 

♦  See  Quarterly  Journal  of  Agriculture,  vol.  xii.  p.  22-37,  and  vol.  xiii.  p.  170-87,  for  the  de- 
tailed particulars  of  Mr  Hannam 's  interesting  experiments. 

VOL.  II.  3  Y 
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hand,  the  hook,  and  th^  right  foot — ^roU  over  the  cut  com  with  the  hook,  and, 
at  the  same  time,  cut  some  more  with  the  point  of  it,  and  keep  walking  back- 
wards and  collecting  all  together  till  you  reach  the  furrow  from  whence  you 
started,  when  you  will  find  you  have  got  an  armful.  Lay  this  armful  into  the 
band,  cut  another  left- handful  as  at  first,  and  again  go  on  cutting  inwards ; 
returning  with  the  armful,  lay  it  in  the  same  band,  which  is  then  enough  for  a 
sheaf.  Make  another  band  for  another  sheaf,  and  proceed  as  before,  cutting 
forward,  and  cutting  and  collecting  backwards,  clearing  about  1  yard  wide.  Price 
—oats  about  98.,  wheat  about  12s.  per  acre,  to  cut,  bind,  and  shock.''*  In 
Worcestershire,  bagging  is  executed  by  a  tool  called  a  bean-hook,  and  the  straw 
is  cut  by  a  stroke  instead  of  a  cut  of  the  sickle,  holding  or  collecting  the  straw 
in  the  left  hand.  The  best  baggers  use  a  wooden  hook  in  the  lefl  hand  to  col* 
lect  and  bring  together  the  cut  wheat  in  a  bundle-like  shape  to  the  ground. 

(2933.)  This  bagging  reminds  me  of  the  Hainault  or  Flemish  scythe,  which 
is  held  in  the  right  hand  by  a  handle,  the  forefinger  supporting  its  weight  by 
being  introduced  into  a  leather  loop,  and  the  blade  of  the  instrument  is  kept 
steady  by  a  flat  and  projecting  part  of  the  handle  resting  against  the  back  of 
the  arm.  The  com  is  cut  by  the  reaper  stepping  backwards  as  he  cuts  the 
com  with  a  series  of  strokes  against  the  standing  corn  ;  gathering  at  the  same 
time  the  cut  com  towards  him  by  means  of  a  hook,  which  is  held  in  the  left 
hand,  and  with  this  and  the  assistance  of  the  foot  and  scythe  the  com  is  put  into 
the  band.  The  hook  may  be  suspended  to  the  wrist  with  a  string  in  a  slit  passed 
through  the  handle.  This  process,  you  will  observe,  is  very  similar  to  bagging 
just  described.  I  accompanied  the  Flemish  reapers,  John  B.  Dupre  and  Louis 
Catteau,  through  Forfarshire  in  1825,  and  drew  up  a  report  of  their  proceedings 
in  that  county  for  the  Highland  and  Agricultural  Society.  The  impression  on  the 
farmers  present  was,  that  a  saving  of  about  -|  might  be  effected  by  this  scythe 
in  comparison  with  the  common  sickle ;  but  it  has  not  made  its  way  into  this 
country ;  nor  is  it  equal  to  our  cradle-scythe.| 

(2934.)  In  using  the  common  scythe,  I  observe,  in  some  parts  of  the  coun- 
try, that  the  swath  is  cut  and  laid  up  against  the  standing  corn,  and  I  believe 
the  practice  is  nearly  general  in  England.  The  corn  is  then  gathered  while 
in  that  position.  Why  this  mode  of  laying  the  swath  should  be  preferred  to 
laying  it  flat  on  the  ground,  it  would  be  difficult  to  conjecture,  for  I  cannot  see 
a  single  advantage  the  method  possesses ;  while  the  irregular  state  in  which  the 
corn  is  taken  away  by  the  gatherer,  compared  with  lifting  it  up  from  the  swath, 
appears  to  me  to  be  a  sufficient  objection  against  it. 

(2935.)  There  are  various  ways  of  stocking  corn  besides  those  represented 
above  in  figs.  522  and  523.  In  Ireland,  a  safe  plan  against  wind  and  rain  is 
practised  in  clustering  the  standing  sheaves  with  their  tops  close  together;  and 
after  placing  2  hood-sheaves  almost  in  a  perpendicular  position,  with  the  stubble- 
end  uppermost,  they  are  lashed  together  by  a  wisp  from  one  hood  being  passed 
into  the  band  of  the  other.  Stooks  are  also  set,  with  the  standing  sheaves, 
in  the  form  of  a  cross,  across  the  open  furrow,  or  sheugh,  and  covered  with  4 
hoods  meeting  with  their  butt-ends  in  the  middle.  A  very  effectual  way  of 
keeping  sheaves  dry,  and,  at  the  same  time,  of  exposing  them  to  the  air,  is 
adopted  in  Sweden,  by  thrusting  the  end  of  a  small  pole,  about  6  or  7  feet  long, 

•  Mark-Lane  Express  for  August  1841. 

t  See  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  vii.  p.  244. 
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a,  fig.  S27,  into  the  ground,  and  after  impaling  1  ebeaf  b  upon  the  stake, 
witb  its  butt-end  standing  on  the  ground,  othera  cc  are  spitted  upon  the  atakd 
through  the  bands,  parallel  to,  and  above  each 
other,  till  the  stake  is  filled,  the  sheaves  being 
inclined  with  their  heads  downwards  for  the  rain 
todropoff.  This  plan  has  been  tried  in  this  coun- 
try bj  Mr  Boswell  of  Kingcausie,  in  Kincardine- 
shire, with  success ;  and  I  should  conceive,  in 
fields  surrounded  with  woods,  and  where  larch 
weedings  are  abundant,  the  plan  an  excellent 
one  for  winning  tfae  com  well  and  fast.  But 
to  notice  an  opposite  extreme,  the  barley  and 
oats  in  the  south  of  England  are  seldom  or  never 
Btooked  at  all,  but  mowed  down  in  swathes,  left 
on  the  ground  to  win,  and  carted  home  to  a  large 
barn  like  hay — a  more  slovenly  and  objection- 
able mode  cannot  be  imagined,  of  handling  so 
delicate  a  grain  as  barley,  or  one  so  easy  to  ger- 
minate as  oats. 

(2936.)  [The  first  and  most  important  oper- 
ation of  the  harvest  season  being  liie  reaping  of 
the  crop,  I  have  now  to  proceed  with  the  de- 
scription of  the  machines  and  implements  used 
in  tJiat  interesting  operation.  It  is  more  than 
probable,  that,  in  the  dawn  of  agriculture,  the 
tiny  crop  of  grain  was  plucked  by  the  roots  from 
the  earth  without  the  aid  of  any  instrument 
other  than  that  most  comprehensive  one,  the 
human  hand  ;  but  the  inconveniences  attending 
this  mode  must  have  been  soon  superseded  by 
the  adoption  of  the  reaping-hook,  or  sickle, 
which  is  coeval  with  tfae  most  remote  history.  It  is  believed,  that  instruments 
or  machines  of  a  more  complicated  form  than  the  sickle  have  been  resorted  to 
by  some  of  the  nations  of  antiquity ;  but  of  these  we  have  no  certain  historic 
cal  information  j  and  when  it  is  considered,  that,  even  in  modern  times,  with  all 
our  advantages  of  mechanical  knowledge,  and  the  numerous  appliances  of  me- 
chanical experience  and  skill,  we  have,  as  yet,  failed  in  producing  a  really  effec- 
tive reaping-machine,  we  are  led  to  the  conclusion,  that  nothing  of  the  sort  in  a 
perfect  form  had  ever  been  achieved  by  the  ancients.  During  the  last  sixty 
years,  many  attempts  have  been  made  to  produce  a  perfect  reaping-machine, 
but,  with  few  exceptions,  they  have  provfid  abortive,  and  the  problem,  in  its 
fullest  extent,  remains  yet  unsolved  ;  but,  nevertheless,  several  of  these  attempts 
have  been  attended  with  at  least  partial  success — a  success  which  has  extended 
to  the  reaping  of  grain  when  it  stands  erect,  or  even  sightly  inclined,  if  all  in 
one  direction ;  but  have  all  failed  in  making  satisfactory  work  when  the  crop 
has  been  lodged  by  rains,  or  contorted  by  winds.  The  step  which  has  been  made 
in  achieving  even  this  much,  is,  however,  of  importance,  and  holds  out  a  pro- 
spect of  the  probability  that  we  shall  yet  see  a  reaping-machine  adapted  to  the 
reaping  of  at  least  a  very  laige  proportion  of  our  fieids,  in  the  situation  in  whidi 
they  are  found  in  general,  when  ready  for  the  sickle.     But  as  none  of  these 
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machines  can  be  considered  perfect  in  their  present  state,  I  deem  it  unnecessary 
to  enter  into  any  minute  details  of  their  construction  here,  and  will  only  give  a 
summary  view  of  their  principles,  and  the  leading  features  of  their  construction, 
with  a  reference  to  writers,  whose  more  detailed  information  may  be  obtained 
by  those  who  desire  to  prosecute  the  subject. 

(2937-)  The  first  reaping-machine  that  came  before  the  public  with  any  claim 
to  efficiency,  was  that  of  Mr  Smith  of  Deanston,  about  the  year  1814—15,  when 
it  was  tried  before  a  joint-committee  of  the  Highland  and  Agricultural  Society, 
and  of  the  Dalkeith  Farming  Society,  the  latter  having  previously  offered  a 
premium  of  L.500  for  a  perfect  reaping-machine.*  On  that  trial,  the  machine 
operated  with  very  considerable  effect;  but  though  much  approved  of,  in  a  general 
▼lew, was  not  considered  so  complete  as  to  warrant  the  committee  to  award  the  pre- 
»ium.  Mr  Smith's  machine  continued  for  a  number  of  years  to  be  the  only  one 
at  all  effective ;  but  as  it  did  not  possess  all  the  requisite  qualities  for  perfect  reap- 
ing, it  did  not  come  into  actual  use  beyond  a  very  limited  extent.  The  cutting 
principle  in  Smith*s  original  machine  is  beautifully  simple,  being  a  plain  smooth 
edged  annular  knife  of  about  6  feet  diameter,  and  6  inches  broad,  attached  by 
arras  to  &n  axle,  with  which  it  revolves  with  a  velocity  that  makes  one  revolu- 
tion for  every  2  that  the  machine  travels  over  the  ground.  The  cutter  was 
surmounted  by  a  light  sheet-iron  drum,  or  rather  frustum,  of  an  inverted  cone, 
about  3  feet  i«  height,  which  serves  as  the  collector  or  gatherer  of  the  machine ; 
and  this  was  attached  to,  and  revolved  along  with,  the  cutter  and  its  axle.  The 
motion  of  the  cutter  and  gatherer  was  derived  from  a  pair  of  carriage- wheels 
fixed  upon  an  axle,  which  carries  a  toothed  bevel-wheel,  and  from  this  last 
by  a  pinion  and  horizontal  shaft,  and  second  pair  of  bevel- wheels,  the  last 
of  which  was  fixed  upon,  and  gave  motion  to,  the  cutter-shaft.  The  car- 
riage-wheels, with  their  axle,  bore  all  the  frame-work  and  gearing  of  the  ma- 
chine, with  a  slight  preponderance  forward ;  and  this  preponderance  was  borne 
by  a  small  roller,  placed  under  the  fore-part  of  the  frame-work,  near  the  centre 
of  the  cutter,  serving  to  preserve  the  uniform  height  of  the  cutter  from  the 
ground ;  a  pole  projected  backward  from  the  body  of  the  machine,  to  which  two 
horses  were  yoked,  one  on  each  side,  by  a  splinter  bar,  pushing  the  machine  be- 
fore them ;  and  as  the  pole  projected  a  few  feet  behind  the  horses,  it  served  as 
a  rudder  to  the  machine  in  the  hands  of  the  driver.  The  circular  cutter  here 
adopted  is,  perhaps,  the  most  perfect  method  of  performing  the  act  of  cutting 
the  grain,  which  is  done  by  it  in  a  very  successful  manner,  the  machine  being 
provided  with  apparatus  for  cutting  higher  or  lower,  as  the  crop  may  require. 
The  gathering  process  is  less  perfect ;  the  cut  grain  is  carried  round  by  the  mo- 
tion of  the  drum  to  the  left  side,  where,  as  soon  as  it  is  clear  of  the  standing 
corn  in  front,  it  falls  outward,  formiuix  a  continuous  swath  at  one  side  of  the 
track  over  which  the  machine  has  passed. 

(2938.)  At  a  subsequent  period,  Mr  Smith  effected  v«arious  improvements  on 
his  reaping-machine;  and  in  1837  it  was  exhibited  in  operation  at  Ayr,  before 
a  committee  of  the  Highland  and  Agricultural  Society,  where  it  performed  to 
the  satisfaction  of  all  present,  both  in  cutting  and  gathering ;  but,  at  the  same 
time,  it  showed  marks  of  unwieldiness,  especially  from  its  great  length,  which 
is  about  20  feet,  that  still  rendered  its  general  application  doubtful.  The  chief 
point  of  its  improvement,  at  this  trial,  lay  in  the  gathering-drum  being  now 

•  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  x.  p.  xi.,  Preliminary  Notice. 
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adapted  to  revolve  separate  from  the  cutter,  with  a  velocity  at  its  periphery  equal 
to  the  progressive  velocity  of  the  machine ;  and  in  the  drum  also  heing  armed 
with  rakes,  or  wooden  teeth  inserted  all  over  its  circumference,  which  supported 
and  carried  the  cut  grain  round  to  the  proper  point  of  discharge. 

(2939.)  The  next  machine  of  importance,  in  the  order  of  time,  is  that  of  the 
Beverend  Patrick  Bell,  now  minister  of  the  parish  of  Carmylie,  in  the  county  of 
Forfar.  It  appeared  in  operation  in  1827--8,  and  received  the  sanction  of  the 
Highland  and  Agricultural  Society  in  1829,  hy  a  premium  of  L.60.*  For 
several  years  thereafter,  this  machine  retained  considerable  repute,  and  a  con- 
siderable number  of  them  were  made,  and  successfully  applied  in  the  counties  of 
Fife  and  Angus ;  but  after  all  this  apparent  success,  it  has  also  fallen  much  into 
disuse,  like  its  predecessor.  Mr  BelPs  machine  acts  upon  the  clipping  prin- 
ciple, the  cutter  being  a  series  of  scissors,  the  upper  blades  of  which  are  im- 
movable, and  of  the  form  of  isoceles  triangles,  whose  heights  are  10  inches,  and 
bases  about  4  inches,  adapted  to  cut  on  both  edges.  The  lower  blades  are  of  a 
similar  form,  each  jointed  upon  a  pin,  in  a  position  corresponding  to  the  space 
between  the  upper  blades,  and  their  shank  or  handles  are  all  jointed  to  a  tra- 
versing bar,  put  in  motion  by  a  crank ;  there  are  ten  pairs  of  such  scissors,  and 
by  the  above  arrangement,  the  whole  are  made  to  cut  simultaneously  right  or  left. 
The  motion  of  the  cutter  is  communicated  from  the  carriage-wheels,  as  in  Smith*a 
machine,  there  being  two  principal  wheels  for  that  purpose,  and  two  minor 
wheels  to  bear  up  the  cutters  and  fore-part  of  the  machine.  The  gathering 
process  is  accomplished  by  an  endless  web,  which  is  placed  above  and  behind  the 
cutter,  revolving  either  to  right  or  left ;  it  receives  the  grain  as  it  falls  from 
the  cutter,  and  is  regularly  carried  to  one  side,  and  dropt  in  a  continuous  swath, 
as  before.  To  ensure  the  falling  of  the  cut  grain  upon  the  web,  there  is  a  light 
four-leaved  vane  placed  in  front  of  the  machine,  and  is  made  to  revolve  by 
means  of  a  band ;  the  leaves  of  this  vane  press  gently  upon  the  yet  uncut  grain, 
gathering  it  towards  the  web,  until  it  is  severed  below  by  the  scissors,  when  the 
web  carries  it  off.  For  several  years  this  machine  bid  fair  to  become  a  favourite ; 
the  work  was  well  performed  wherever  the  corn  stood  upright,  and  that  it  would 
work  amongst  laid  com  was  not  expected  of  it ;  yet  it  is  now  seldom  seen  in  the 
field,  and  the  only  cause  to  which  its  failure  can  be  attributed,  is  the  complicated 
structure  of  the  cutter.  A  cutter  consisting  of  such  a  number  of  parts,  each  of 
which  requires  the  most  perfect  adjustment  to  render  it  effective,  being  besides, 
liable  to  unequal  wear,  renders  it  yet  more  liable  to  derangement ;  and,  fur- 
ther, as  the  derangement  of  a  single  blade  of  the  cutter  is  sufficient  to  destroy 
the  usefulness  of  the  machine ;  and  the  rectification  of  the  defective  blade  re- 
quiring a  workman  of  superior  talent,  it  must  have  become  both  troublesome 
and  expensive  to  effect  such  repairs ;  and  this,  added  to  the  risks  of  delay  in  an 
important  season,  seem  to  have  contributed  to  the  gradual  disuse  of  the  machine. 

(2940.)  Soon  after  the  introduction  of  Mr  Bell's  reaping-machine,  there  ap- 
peared another  competitor,  Mr  Joseph  Mann,  Raby,  near  Wigton,  Cumberland.f 
Mr  Mann's  machine  appears  to  have  been  constructed,  after  many  years*  labour, 
so  early  as  1826,  but  it  was  not  exhibited  in  Scotland  till  1832,  at  the  High- 
land Society's  Show  in  Kelso,  where  it  was  tried  before  a  committee  with  a  suc- 
cess very  similar  to  those  that  had  gone  before  it.     Though  not  affording  en-r 

*  Quarterly  Journal  of  Agriculture.  voL  i.  p.  217. 
t  Ibid.  vol.  iv.  p.  250. 
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tire  satisfaction,  it  nevertheless  possessed  some  points  of  considerable  import- 
ance. In  construction,  it  was  more  compact  than  some  of  the  previous  machines ; 
and,  from  the  simplicity  of  its  movements,  would  be  less  expensive.  It  was 
drawn  by  one  horse,  walking  before  the  machine,  and  by  the  side  of  the  stand- 
ing com,  cutting"  a  breadth  of  from  3  j-  to  4  feet,  and  would,  therefore,  cut  nearly 
10  acres  in  10  hours.  The  cutter  was  on  the  revolving  principle,  but  instead 
of  being  circular,  it  formed  a  polygon  of  12  sides,  each  side  of  the  polygon  being 
a  separate  blade,  easily  removed  and  changed.  The  gatherer  was  the  revolving 
cylindrical  drum  with  rakes,  afterwards  adopted  by  Mr  Smith  of  Deanston,  before 
alluded  to;  but  in  Mr  Mann*s  machine  the  drum  revolves  at  a  considerably  higher 
velocity,  making  28  revolutions  in  a  minute,  while  the  cutter  makes  about  200. 
In  this  machine,  therefore,  the  velocity  of  the  rake- teeth  is  400  feet  per  minute, 
or  nearly  double  that  in  Mr  Smithes  improved  form.  This  high  velocity  of  the 
rake  carries  away  the  cut  grain  in  a  thinner  layer  upon  the  rakes,  but  it  requires 
the  application  of  a  comb  to  strip  the  corn  from  the  rakes,  and  thus  secures  its 
being  always  dropt  at  one  point  in  the  machine.  The  motion  of  the  cutter  and 
rake  were  obtained  from  one  of  the  carriage-wheels  as  in  the  others ;  but  here 
they  were  communicated  by  pitch-chains,  and  the  front  part  of  the  machine  was 
supported  by  a  castor-wheel,  to  the  stem  of  which  the  horse-shafts  were  attached, 
the  castor- wheel  running  by  the  side  of  the  standing  com.  I  am  not  aware  of 
this  machine  having  ever  made  farther  progress ;  though  I  do  consider  that  it  pos- 
sesses some  advantages  over  any  that  have  yet  been  tried,  and,  if  fully  matured, 
might  have  superseded  its  competitors. 

(3941.)  In  viewing  the  subject  of  the  reaping-machine,  three  things  have  to 
be  specially  considered.  The  expense  of  the  machine,  the  expedition  it  may 
effect  in  reaping  the  crop,  and  the  saving  in  expense  that  may  be  effected  by  it. 
The  last  described  machine  could  certainly  be  procured  at  a  price  not  exceeding 
L.30.  The  same  machine  was,  perhaps,  not  capable  of  reaping  an  acre  per  hour 
consecutively ;  its  effect  may,  therefore,  bo  restricted  to  8  acres  per  day,  being 
about  12^  days  to  every  100  acres.  It  will  follow,  therefore,  that  on  a  large 
farm  two  machines  might  be  requisite,  making  an  outlay  of  L.60.  To  qualify 
this  outlay,  the  expense  of  reaping  (as  ascertained,  by  Bell's  machine),  has  been 
estimated,  including  the  expense  of  binding  up  the  sheaves,  at  3s.  per  acre ; 
while  the  minimum  expense  of  reaping  by  the  hand  is  taken  at  7s.  per  acre,  and 
the  maximum  may  run  to  12s.,*  but  taking  the  mean  at  9s.,  gives  three  times 
the  expense  of  machine  reaping.  For  100  acres,  therefore,  cut  by  hand,  the 
expense  would  be  L.45,  while  that  by  the  machine  is  only  L.15,  giving  a  saving 
of  the  entire  price  of  the  machine  in  one  year.  But  suppose  the  prico  of  a  ma- 
chine could  be  saved  even  in  two  years,  the  advantages  would  be  very  great,  under 
the  supposition  that  an  effective  machine  could  be  procured  for  L.30.  It  is  de- 
serving of  consideration,  also,  that  although  no  reaping-machine  is  to  be  expected 
capable  of  cutting  down  the  crops  in  every  possible  state,  yet  we  may  infer  that, 
even  on  a  farm  of  ordinary  extent,  such  a  breadth  of  crop  may  be  found,  in 
almost  any  season,  capable  of  being  cut  by  a  machine,  as  would  save  half  the 
expense  of  its  purchase.  To  obtain  an  effective  and  durable  reaping-machine, 
is,  therefore,  yet  an  important  object  to  the  farming  interest. 

(2942.)  In  the  present  times,  it  may  be  safely  averred,  that  the  only  means 
of  reaping  is  by  the  sickle  and  the  scythe.    The  first  is  a  very  simple,  but,  at 

•  Quarterly  Journal  of  Agriculture,  vol.  iv.  p.  89. 
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the  same  time,  so  far  as  it  goes,  a  very  efficient  instrument.    It  is  employed  in 
various  states,  not  differing  much  in  the  general  form,  though  exhibiting  marked 
differences  in  the  detail ;  but  these  varieties  are  confined  under  two  very  distinct 
forms,  the  toothed  and  the  smooth-edged  sickles.     Fig.  528,  represents  the 
toothed  sickle,  an  instrument  so  well  known,  that  it  re- 
quires little  description  here.     The  blade,  in  the  com-  ^^«'  ^^^• 
mon  toothed  sickle,  is  principally  made  of  iron,  but  with 
an  edging  of  steel ;  the  teeth  are  formed  by  striking  with 
a  chisel  and  hammer,  in  the  manner  of  file-cutting, 
the  cutting  being  only  on  the  lower  side ;  but  when  the 
blade  has  been  bent  to  the  proper  form,  tempered,  and 
ground  on  the  smooth  side,  the  serratures  are  brought 
prominently  out  on  the  edge  of  the  blade ;  and  as  the 
striking  of  the  teeth  is  performed  in  a  position  oblique 
to  the  edge  of  the  blade,  at  an  angle  of  about  70°,  the 
serratures  on  the  edge  acquire  what  is  called  a  hook 
towards  the  helve,  thus  causing  the  instrument  to  cut 
keenly  in  that  direction,  when  drawn  through  the  stand- 
ing com.     When  the  blade  has  been  thus  finished,        thb  toothed  sickle. 
a  wooden  helve  of  the  simplest  form  is  fitted  upon 

the  pointed  tine  formed  at  its  root  for  that  purpose.  The  toothed  sickle  is  made 
with  various  degrees  of  curvature  and  of  weight,  but  chiefly  as  represented  in 
the  figure,  and  it  has  been  the  subject  of  several  patents,  chiefly  depending  on 
the  formation  of  the  blade.  One  of  these  is  only  of  two  or  three  years'  stand- 
ing, and  promises  to  be  an  important  one.  Messrs  Sorby  and  Son,  of  Sheffield, 
are  the  patentees ;  and  the  principle  upon  which  their  patent  is  based,  is  a  blade 
of  rolled  cast-steel  swedged  into  a  form  that  gives  a  sufficient  degree  of  stiffness 
to  the  blade,  without  the  increase  of  weight  that  accompanies  the  thick-backed 
or  the  other  patent  ribbed-back  sickles.  In  the  new  patent,  the  advantage  of  a 
small  quantity  of  the  very  best  material — cast-steel — is  combined  with  extreme 
b'ghtness  and  a  due  degree  of  strength  and  stiffness,  the  latter  arising  from  the 
swedged  or  moulded  back. 

(2943.)  The  smooth-edged  sickle,  or  scythe-hook,  as  sometimes  called,  differs 
from  the  former  in  being  broader  in  the  blade,  and  longer  withal,  but  in  cur- 
vature it  resembles  the  former  ;  and  its  chief  difference  lies  in  being  ground  on 
both  sides,  to  form  a  fine  and  thin  sharp  edge.  Like  the  toothed  sickle,  the 
blade  has  undergone  various  improvements ;  and  Mr  Sorby's  cast-steel  swedged- 
blade  is  also  extended  to  the  smooth-edged  sickle. 

(2944.)  In  the  formation  of  the  sicUe,  the  curvature  of  the  blade  is  a  point 
of  more  importance  than  to  a  careless  observer  may  appear ;  and  though  the 
ordinary  reaper  is  seldom  qualified  to  judge  in  this  matter,  he  may  feel  pleased 
to  be  informed,  that  there  is  a  certain  curvature  that  will  give  to  the  muscles  of 
his  right  arm  the  least  possible  cause  for  exertion,  while  there  are  other  curves 
that,  if  given  to  the  blade  of  the  sickle,  would  cause  him  to  expend  a  great  amount 
of  unnecessary  exertion  in  the  arm,  and  a  consequent  unnecessary  fatigue  would 
follow.  Fig.  529,  which  represents  the  smooth-edged  sickle,  has  a  curvature 
approaching  very  near  to  that  which,  in  this  instrument,  may  be  termed  the  curve 
of  least  exertion  ;  and  throughout  that  portion  of  the  sickle  that  performs  the 
cutting  process,  it  possesses  this  peculiar  property,  from  the  following  circum- 
stance, that  lines  diverging  from  the  centre  of  the  handle  of  the  sickle  at  a,  and 
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intenecting  the  corre  of  the  cutting-edge,  all  the  diverging  lines  will  fonn  eqnml 
angles  with  the  tangents  to  the  conre  at  the  points  of 
intersection.  This  property  gives  to  the  cutdng-edge 
a  uniform  tendencj  to  cut  at  every  point  in  its  length, 
without  any  other  ezertimi  than  a  direct  pull  upon  the 
helve ;  were  the  curvature  less  at  any  point,  a  pres- 
sure of  the  hand  would  he  required  to  keep  the  edge 
to  the  vrork*  and  were  the  curvature  greater  at  any 
point,  or  on  the  whole,  the  exertion  to  make  the  cut 
would  he  greater,  as  it  would  then  become  more  direct, 
instead  of  the  oblique  drawing  or  sawing  cut,  which, 
in  all  cases,  is  the  most  eflEective,  and  productive  of 
least  resistance. 

(2945.)  A  mode  of  using  the  smooth-edged  sickle 
has  of  late  years  come  into  some  repute,  known  in 
Scotland  by  the  provincial  term  dtnging-in  (striking- 
in).  In  this  process  the  sidJo  is  not  drawn  throu^ 
the  straw,  but  is  struck  against  it,  somewhat  in  the  manner  of  mnng  a  scythe ; 
indeed,  the  practice  originated  in  the  attempt  that  was  made  some  years  ago  to 
introduce  the  Hainault  scythe  in  the  harvest  operations  of  this  country,  but  with- 
out success.  In  the  (dinging-in)  practice,  Uie  left  hand  is  employed,  with  its 
back  towards  the  right,  in  slightly  bending  down  the  grain,  and  holding  it  to 
the  blow  of  the  sickle.  A  man  practised  in  this  mode  of  working  will  dio  one- 
half  more  work  than  is  usually  done  in  the  common  way ;  but  the  stubble  is 
left  less  regular,  and,  except  by  very  expert  hands,  there  is  a  want  of  tidiness 
in  the  process.  It  is  obvious  that  this  is  the  same  mode  of  cutting  com  as  bag- 
ging, which  has  been  described  above. 

(2946.)  The  sct/tlie  is  also  extensively  used  as  a  reaping  instrument,  but 
more  especially  in  England,  and  in  some  of  the  northern  counties  of  Scotland, 
chiefly  for  tlie  barley  and  oat  crops,  though  in  some  localities  also  for  wheat. 


Fig.  580. 


Fig.  631. 
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The  common  hay-scythe  is  used  for  this  purpose,  in  most  cases,  with  the  addi- 
tion only  of  a  very  light  rail  or  cradle,  sometimes  attached  to  the  handle,  and 
in  other  cases  to  the  heel  of  the  blade,  as  in  the  annexed  cut,  fig.  530,  which  is 
the  common  scythe  fitted  for  reaping.  In  the  scythe  mounted  in  this  manner, 
the  use  of  the  rail  or  cradle  will  be  obvious,  being  the  collecting  of  the  swath 
into  a  compact  body,  and  depositing  the  same  in  as  regular  a  manner  as  possi- 
ble, preparatory  to  the  binding  of  it  into  a  sheaf. 

(2947.)  For  a  considerable  period,  a  scythe  mounted  in  a  different  form  has 
been  in  use  for  the  purpose  of  reaping,  and  it  is  behoved  that  its  introduction 
can  be  traced  to  Banffshire  or  Aberdeenshire,  where  the  scythe  is  rather  exten- 
sively used  for  reaping.  About  ten  years  ago  this  form  of  scythe  came  more 
prominently  before  the  public,*  and,  for  a  time,  gained  considerable  repute,  under 
the  name  of  the  Cradle-scythe,  Of  this  form  of  mounting  a  reaping-scythe, 
there  are  many  varieties ;  but  they  all  agree  in  one  point,  that  of  having  two 
short  helves,  the  one  branching  out  of  the  other,  instead  of  the  common  long 
helve  or  sned.  Fig.  531  is  a  view  of  the  cradle-scythe  in  one  of  its  most  ap- 
proved forms,  wherein  a  is  the  scythe-blade,  6  the  principle  helve,  to  which  the 
blade  is  attached  in  the  usual  way,  the  hook  of  the  tine  being  sunk  into  the 
wood,  and  an  iron  ferule  brought  down  over  the  tine,  binding  it  firmly  to  the 
wood;  but  the  blade  is  further  supported  by  .the  addition  of  the  light  stay  c, 
termed  by  mowers  the  grtiss-nail.  The  minor  helve  d  is  tenoned  into  the  former, 
and  the  two  handles  6 /are  adjusted  by  wedges  in  the  usual  way,  to  the  height 
and  mode  of  working  of  the  mower.  The  cradle  or  rake  consists  of  a  little 
wooden  standard  g,  about  8  inches  high,  jointed  to  the  heel  of  the  blade,  so  as 
to  fold  a  little  up  or  down  across  the  blade ;  into  this  is  inserted  three  slender 
teeth,  following  the  direction  of  the  blade,  and  may  be  from  6  to  15  inches 
long ;  the  head  of  the  standard  is  supported  by  a  slender  rod  of  iron,  which 
stretches  about  18  inches  up  the  handle,  where  it  is  secured  by  a  small  screw- 
nut,  capable  of  being  shifted  up  or  down  to  alter  the  position  of  the  standard 
and  its  teeth  to  suit  the  lay  of  the  com.  The  standard  or  rake  head  was  at  one 
time  recommended  to  be  made  in  the  segment  of  a  circle,f  for  which  there 
seems  no  good  reason,  either  practical  or  philosophical ;  but  the  idea  was  seized 
upon,  and  the  cradle-scythe  mounted  in  that  form  was  widely  distributed ;  but 
instead  of  this  supposed  improvement  tending  to  increase  the  favourable  opinion 
of  scythe- reaping,  the  practice  seems  rather  on  the  decline ;  and  there  is  good 
reason  to  believe,  that  this  malformation  of  the  rake  may  have  had  no  small 
share  in  producing  a  distaste  for  scythe-reaping  as  a  practice ;  whereas,  under 
proper  management,  and  a  judicious  choice  of  implements,  there  can  be  no  doubt 
of  considerable  advantages  being  attainable  from  scythe-reaping,  as  compared 
with  the  sickle. 

(2948.)  It  is  believed  by  very  competent  judges,  that  the  figure  here  given 
of  the  cradle-scythe  possesses  all  the  advantages  that  are  derivable  from  using 
this  instrument ;  and,  in  addition  to  the  details  already  given,  I  may  add,  that 
the  length  of  the  blade  is  from  3  feet  4  inches  to  3  feet  6  inches ;  the  left  or 
principal  helve  is  about  4  feet,  the  other  3  feet,  measuring  direct  from  the  heel 
in  both  cases ;  the  distance  between  the  helves,  where  the  handles  are  applied, 
is  24  inches ;  and  in  setting  the  blade  the  following  rule  is  to  be  observed. 
When  the  framed  helves  are  laid  fiat  on  a  level  surface,  the  point  of  the  blade 

•  Quarterly  Journal  of  Agriculture,  vol.  V.  p.  106. 
t  Ibid.,  vol.  vi.  p.  30. 
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should  be  firom  18  to  20  inches  ftbore  that  surfeoe,  and  measnriiig  from  a  pdnt 
on  the  left  helve*  3  feet  distant  from  the  heel  of  the  blade,  in  a  straight  line,  as 
at  bf  the  extremity  of  the  Uade  should  be  also  3  feet  distant  from  the  point  6. 
Iron  has,  in  many  cases,  been  sabstitnted  for  wood  in  the  oonstmction  of  the 
helves ;  but  it  does  not,  by  any  means,  appear  to  be  so  well  adapted  to  the 
purpose  as  the  wooden  helves ;  when  constnicted  of  iron,  if  they  are  made  sof- 
ficiently  light,  there  is  too  much  ebsticity  in  the  fabric,  which  is  fetigoing  to 
the  worbnan,  by  reason  of  the  tremor  produced  at  every  stroke  of  the  scythe. 

(2949.)  As  essential  appendages  of  the  scythe,  there  most  be  kept  in  view 
the  scytAe-#toiM,  with  whidi  it  is  kept  in  proper  catting  order ;  a  soft  fine- 
grained sandstone  is  the  proper  material  from  which  it  should  be  selected;  and, 
as  for  applying  it,  it  were  difficult  in  words  to  describe  the  propor  mode  of  doing 
00,  but  tibe  following  may  suffice  to  give  the  uninitiated  some  notion  of  the  pro- 
cess. The  scythe  is  placed  on  the  left  side  of  the  mower,  with  the  point  of  the 
Uade  resting  on  a  small  stone  on  the  ground,  the  heel  of  the  Uade  and  helve 
being  supported  by  the  left  hand ;  the  scythe-stone,  which  is  about  10  indies 
long,  is  grasped  by  one  end  in  the  right  hand,  and  is  thus  applied,  crossing  the 
blade.  The  effect  of  the  sharping  is  produced  by  making  sliding  strokes  with 
the  stone  along  the  Uade  on  each  side  alternately,  upwaid  and  downward ;  but 
the  downward  strokes  only,  or  those  Unwardt  the  point  of  the  blade,  shoidd  be 
the  effective  ones,  the  returning  stroke  of  the  stone  touching  the  Uade  but  light- 
ly. The  object  of  this  mode  of  treatment  is  based  on  the  principle,  that  the 
scythe  cuts  aftor  the  manner  of  a  saw ;  though  the  teeth  are  not  very  promi- 
nent,  still  the  fine  serrature  is  there ;  and  to  make  it  cut  with  the  best  effect, 
it  must  be  kockod  towards  the  point  of  the  blade,  or  in  the  direction  of  its  mo- 
tion, when  cutting ;  and  the  application  of  the  stone,  as  above  described,  pro- 
duces this  direction  of  the  minute  teeth  in  the  cutting-edge.  The  strokes  of  the 
stone  cannot  conveniently  be  carried  over  the  whole  length  of  the  blade  at  one 
throw  of  the  hand,  hence  the  sharping  begins  at  the  heel,  and  proceeds  down- 
wards, but  from  the  position  described,  there  still  remains  a  few  inches  at  the 
point  untouched,  and  to  reach  this  part  with  the  stone,  the  mower  lifts  up  the 
blade,  by  seizing  it  about  the  middle  with  the  left  hand,  and  bringing  it  to  a 
horizontal  position,  the  helve  still  resting  partly  on  the  ground,  and  partly 
against  his  body,  he  is  enabled  to  complete  the  process  of  sharping.  Through- 
out this  operation  it  is  to  be  specially  observed,  that  in  applying  the  stone,  it 
must  always  be  held  flat  upon  both  sides  of  the  blade ;  if  tliis  is  not  attended 
to,  either  the  edge  will  not  be  improved,  or  it  will  be  rounded  off,  and  the  con- 
sequence of  this  last  effect  will  be,  that  the  scythe  will  speedily  be  unfit  for  cut- 
ting until  it  be  re-ground. 

(2950.)  The  strike  or  stnckle,  which  is  also  used  in  the  sharping  of  the  scythe, 
principally  for  giving  it  a  finer  edge,  though  this  is  very  frequently  a  mis- 
taken notion,  is  formed  of  a  piece  of  hard  wood,  about  15  inches  long,  one  end 
of  which  is  shaped  into  a  handle ;  the  body  of  it  is  sometimes  1^  inch  square, 
but  in  most  cases  it  is  about  2  inches  broad,  by  f  inch  thick.  It  is  coated 
over  with  granulated  emery,  embedded  in  a  cement  such  as  glue ;  and  to  produce 
the  best  effects,  the  emery  should  be  of  a  medium  degree  of  fineness.  The 
strickle  being  a  light  instrument,  it  is  always  attached  to  the  helve  of  the  scythe, 
and  is,  therefore,  always  at  hand,  ready  to  be  applied  in  the  event  of  any  acci- 
dental injury  to  the  edge  of  the  scythe  being  sustained,  while  the  stone,  from  its 
greater  weight,  can  only  be  resorted  to  at  the  landings,  where  it  lies  in  readi- 
ness. 
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(2951.)  The  hand  stubble-rcdce.  The  gleanings  of  the  stubble  is  an  object 
of  considerable  value,  and  to  secure  it  for  the  benefit  of  the  farmer,  different 
implements  are  employed.  The  principal,  and  the  most  effective  of  them,  is 
the  horse-rake,  figured  and  described  in  (2814.),  but  in  absence  of  that  machine, 
the  hand-rake  is  found  to  serve  a  very  good  purpose.  Fig.  532  is  a  represen- 
tation of  this  rake,  and  it  is 

of  very  simple  construction,  Fig.  ff82. 

the  form  being  precisely  that 
of  the  hay-rake,  but  of  enlarg- 
ed dimensions.  The  head,  a  6, 
is  5  feet  long,  and  should  be 
made  of  good  tough  ash,  2i 
by  2  inches ;  the  helve  c  d 
m&y  be  6  feet  in  height,  of 
the  same  material,  and  fur- 
nished with  a  handle  a  that 
call  be  fixed  in  any  desired 
position,  by  means  of  a  ferule 
and  wedge.  The  helve  is  ten- 
oned into  the  head,  and  sup- 
ported by  the  iron  brace/,  c^g. 

The  teeth  are  of  iron,  7  inches  in  length,  and  set  at  4  inches  apart,  but  formed 
in  the  lower  part,  so  that  the  bend  rests  on  the  ground,  preventing  the  points  of 
the  teeth  penetrating  and  mixing  the  earth  with  the  gleanings.  The  best  me* 
ihod  of  fixing  the  teeth  is  by  a  screw-nut,  as  in  the  horse-rake,  as  they  are 
thereby  easily  removed  in  the  case  of  being  broken,  without  risk  of  injuring  the 
head.  It  is  also  advisable  to  have  the  ends  of  the  head  hooped,  to  prevent  split- 
ting.—J.  S.] 


TBI  BAUD  STDBBLB-EAKB. 


76.  OF  CARRYING  IN,  AND  OF  STACKING  WHEAT,  BARLEY,  OATS,  BEANS, 
AND  PEASE ;  AND  OF  THE  CONSTRUCTION  OP  CARTS. 


"  Inwardly  smiling,  the  proud  farmer  views 
The  rising  pyramids  that  grace  hia  yard. 
And  connts  his  large  increase ;  his  barns  are  stor*d ; 
And  groaning  staddles  bend  beneath  their  load.** 

SOMEBYIX.LB. 

(2952.)  It  is  necessary  that  reaped  corn  remain  for  some  time  in  stook 
in  the  field,  before  it  will  keep  in  large  quantities  in  the  stack  or  bam. 
The  length  of  time  will,  of  com*se,  depend  entirely  on  the  state  of  the 
weather,  for  if  the  air  is  dry,  sharp,  and  windy,  the  com  will  be  ready 
in  the  shortest  time,  while  in  close  misty  damp,  it  will  require  the 
longest  time  ;  but,  on  an  average,  for  wheat  1  week,  and  for  barley  and 
oats  2  weeks  will  suflSce.  In  this  respect  the  superiority  of  the  mown, 
over  reaped,  com,  manifests  itself;  mown  wheat  being  ready  for  the 
stack  in  4  or  5  days,  and  barley  and  oats  in  8  or  10,  the  chief  cause  of 
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the  difference  being  the  loose  and  open  state  in  which  mowing  leaves 
the  straw  in  the  sheaf. 

(2953.)  Mere  dryness  to  the  feel  does  not  constitute  all  the  qualities 
requisite  for  making  new  cut  corn  keep  in  the  stack.  The  natural  sap 
of  the  plant  must  not  only  be  evaporated  from  its  outside,  but  also  from 
its  interior ;  and  the  outside  may  feel  quite  dry,  whilst  the  interior  may 
be  far  from  it ;  and  the  knowledge  of  the  latter  property  constitutes  the 
whole  difficulty  of  judging  whether  or  not  com  will  keep  in  the  stack. 
There  is  one  criterion  by  which,  whether  or  not  a  sheaf  is  fit  to  keep, 
may  be  ascertained  with  almost  certain  success,  which  is,  that  if  the 
sheaf  feel  quite  dry,  the  straws  be  loose  and  easily  yield  to  the  fingers, 
and  the  entire  sheaf  feel  light  when  lifted  off  the  ground,  by  the  hand 
thrust  through  the  middle  of  the  handy  the  sheaf  is  ready ;  for  if  it  pre- 
sent all  these  qualities  at  the  band,  where  it  is  most  compressed,  the 
rest  will  sure  to  be  won.  While  winning,  it  is  as  probable  that  the 
sap  of  the  cereal  grains  is  converted  into  woody  fibre,  as  that  of  clover, 
on  being  converted  into  hay  (2800.). 

(2954.)  The  winning  of  com  is  comparatively  an  easy  matter,  when 
the  weather  is  dry ;  but  in  windy  and  showery  weather,  the  stooks  are 
apt  to  be  blown  down  and  became  wet,  and  incur  the  trouble  of  setting 
up  again  at  the  first  moment  of  calm.  When  the  air  is  calm,  dull, 
damp,  and  warm,  every  species  of  grain  is  apt  to  sprout  in  the  stook 
before  being  ready  for  the  stack.  When  much  rain  falls,  accompanied 
with  cold,  the  grain  becomes  sooner  ready  than  the  straw  for  the  stack, 
and,  to  win  the  straw,  the  bands  are  not  unfrequently  obliged  to  be 
loosened,  and  the  sheaf  spread  out  to  dry  in  the  wind  and  sun ;  and 
in  like  manner  the  sheaf  should  be  spread  out  even  in  dry  weather, 
when  a  large  proportion  of  young  grass  is  mixed  amongst  barley- 
straw.  When  barley  is  mowoi,  it  is  quite  practicable  to  get  rid  of 
much  of  the  grass  amongst  it,  by  the  gatherers  shaking  the  grass  out 
of  the  swathes  by  the  corn  end,  before  laying  the  com  into  the  bands. 
This  extra  process  of  shaking  will,  no  doubt,  lose  some  time,  but  it 
is  probably  better  to  lose  a  little  time  in  the  mowing,  than  subject 
the  corn  to  perhaps  a  week  longer  exposure  in  the  field.  It  is  scarcely 
practicable  to  shake  out  grass  in  reaping,  as  the  hook  would  require  to 
be  laid  aside  while  both  the  hands  were  engaged  in  shaking  every  hand- 
ful ;  and  to  cut  the  stubble  as  high  as  the  grass,  would  be  preposterous. 
An  extra  hand,  therefore,  would  be  required  for  this  purpose  among 
reapers  on  every  2  ridges.  Corn  wins  in  no  way  so  quickly  as  in  gaits, 
fig.  526. 

(2955.)  While  the  first  reaped  corn  is  winning  in  the  field,  the  stack- 
yard should  be  put  in  order  to  receive  the  new  crop,  by  removing  every 
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thing  that  should  not  be  in  it,  such  as  old  decayed  straw,  weeds,  imple- 
ments, &c. ;  but  no  such  use  as  the  latter  should  ever  be  allowed  of  a 
stackyard,  as  implements  should  be  put  into  their  proper  places,  when 
their  respective  season  for  use  expires.  Where  stathels  are '  used,  it 
should  be  seen  that  they  are  in  repair ;  dry  straw  should  be  at  hand  to 
form  the  bottoms  of  new  stacks,  where  stathels  are  not  used  ;  and  even 
where  they  are  in  partial  use,  straw  is  required  for  the  stacks  built  on 
the  ground,  as  stathels  can  only  be  placed  round  the  utmost  limits  of  a 
stackyard,  unless  an  inordinate  space  of  ground  is  appropriated  to  it, 
with  a  cart-road  between  every  2  rows  of  stathels,  as  already  com- 
mented on  at  7  (40.).  Straw-ropes  should  also  be  provided  for  covering 
the  barley-stacks,  in  case  of  threatened  rain. 

(2956.)  The  description  of  a  stathel  or  staddle,  is  given  in  (70.),  and 
a  perspective  view  in  fig.  24,  which  is  a  framing  of  wood  put  together,  to 
remain  in  a  permanent  form  upon  stone  props,  made  up  of  3  parts,  a  sole 
bj  a  pillar  r,  and  bonnet  d.  It  has  been  brought  to  my  notice,  that  a  bet- 
ter form  of  stathel  would  be  to  have  the  frame  in  2  pieces,  to  remove  into  a 
shed,  and  be  protected  from  the  weather,  when  not  in  use.  Such  a  movable 
frame  would  answer  the  purpose  as  well  as  a  permanent  one  ;  but  when 
removed,  the  props  should  require  to  be  removed  also,  otherwise  they 
will  be  driven  over,  and  perhaps  broken,  or  at  all  events  disjointed,  and 
their  replacement  would  create  a  good  deal  of  trouble  when  wanted ; 
and  this  is  a  species  of  trouble,  perhaps,  more  serious  than  the  decay  of 
the  wood  of  a  frame  1  year  or  2  sooner  than  it  would  otherwise  be. 
True,  the  props  could  be  made  of  one  piece  of  cast-iron,  which  they 
sometimes  are,  and  where  stones  are  scarce,  this  material  seems  indis- 
pensable ;  but  where  stones  are  plenty,  they  make  cheaper  props  than 
cast-iron ;  and,  although  cast-iron  ones  would  be  easily  removed,  the 
soles  on  which  they  rest  would  still  be  liable  to  be  broken,  and  the 
setting  them  again  on  a  level  would  impose  considerable  trouble  and 
expense.  So  that,  on  the  whole,  such  a  stathel  as  is  shewn  in  fig.  24, 
will,  in  my  opinion,  answer  well  for  ordinary  farms.  The  framing  is 
made  heavy,  the  scantlings  being  9  inches  in  the  side,  a  size  which  the 
Soots  fir  easily  attains,  because  it  is  to  be  permanent  in  its  position, 
and  to  last  a  long  time,  remaining  serviceable  for  a  lease  of  20  years  ; 
but,  of  course,  where  larch  is  abundant,  smaller  scantlings  will  be 
handier,  equally  strong,  and  last  perhaps  longer.  Stathels  require  no 
straw  to  render  them  fit  for  building  stacks  upon. 

(2957.)  A  stool  of  straw  for  a  stack  is  made  in  this  way : — Stick  a 
fork  a,  fig.  533,  upright  in  the  ground  in  the  centre  of  the  intended  site 
of  the  stack.  Put  a  quantity  of  dry  straw  around  the  fork,  and  shake 
it  up  as  you  would  do  the  litter  of  a  horse,  spreading  it  out  to  about 
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tlie  sue  and  fima  the  ataek  ihoold  ooenpj  od  the  ground.    Tak«  a  loog 
fytk  &,  with  the  radios  of  the  stack  marked  tqKn  iti  ihaft,  embraoa  the 


upright  fork  a  between  itg  prongs,  and,  holding  its  shaft  at  the  speci- 
fied distance  of  the  radius,  push  in  or  pull  out  the  straw  with  jour  feet, 
as  seen  firom  clod,  into  the  shape  of  the  circle  described  by  yourself  in 
walking  round  the  circumference  of  the  stool. 

(2956.)  Having  made  these  preparations,  on  the  supposition  that  the 
com  is  ready  to  be  carried  in  and  stacked,  the  first  thing  is  to  provide 
an  efficient  person  to  fork  the  com  in  the  field  to  the  carts,  a  man  being 
the  best  for  the  work,  as  he  is  able  not  only  to  wield  the  sheaves  with 
ease,  but  possesses  dexterity  to  place  the  sheaves  in  the  position  most  con- 
venient for  the  ploughman  to  build  them  on  the  cart ;  for  throwing 
sheaves  in  any  manner  upon  the  cart  makes  the  forking  no  easier  for 
the  forker,  while  it  gives  the  ploughman  much  additional  trouble  to  turn 
the  sheaves  upon  the  load,  where  his  footing  is  not  very  secure.  A  loss 
of  2  or  3  minutes  incurred  in  this  way  in  loading  each  cart  makes  a 
considerable  loss  upon  the  day's  work.  The  steward  should  build  the 
stacks  unless  he  is  specially  engaged  with  the  reapers  in  the  field,  when 
another  man  should  be  hired  to  stack ;  but  on  a  large  fann  more  than 
1  stacker  may  frequently  be  reqtured  at  a  time.  When  more  than  1 
stacker  is  employed,  each  should  have  the  same  head  of  carts  leading  to 
him,  even  when  both  heads  are  leading  &om  the  same  field,  that  the 
com  may  be  regularly  supplied  to  him.  ' 
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(2969.)  The  cart  is  the  vehicle  employed  in  carrying  in  com.  The 
common  cart,  such  as  is  represented  in  Plate  XVIII.,  mounted  with 
a  framing  called  tops^  is  used  in  some  paits  of  the  country ;  while,  in 
others,  the  corn-cart,  different  forms  of  which  are  represented  and  de- 
scribed below  by  Mr  Slight,  is  employed,  the  body  of  which  is  put  on 
the  axle  and  wheels  of  the  common  cart,  and  provided  with  ropes  to 
hold  on  the  load.  Of  the  2  sorts  of  carts  for  this  purpose,  I  prefer  the 
corn-cart,  as  it  carries  the  load  lower  to  the  line  of  draught ;  and  it  is 
provided  with  a  plank,  called  the  lead-tree^  for  the  ploughman  to  stand 
upon  when  forking  oflF  the  lower  part  of  the  load. 

(2960.)  The  horses  are  usually  yoked  double  in  leading  time,  as  there 
is  only  1  man  to  each  pair  of  horses  ;  and  there  may  be  inequalities  in 
the  fields  and  roads  which  require  the  force  of  2  horses  to  surmount. 
This  method  of  yoking  is  represented  in  Plate  XVIII.,  with  all  the 
necessary  harness ;  and,  as  I  have  had  occasion  to  mention  the  price  of 
the  harness  required  for  the  plough,  I  may  here  enumerate  those  for 
the  cart.  In  addition  to  the  collar  and  bridle,  which  were  noticed  be- 
fore, there  are, — 

Saddle  and  girth,    .     .     22  lb.  weight,  worth  L.l     2     0 
Breeching,     ....     10  •••  •••         100 

2  Back-bands  and  girth,     8  ...         •••         0  16     0 

Cart-chains,  ....     14       at  7d.  per  lb.       082 

Stretcher,       ..#••••  •••         •••         030 


541b.  L.3     9     2 

In  Forfarshire  the  trace-horse  is  harnessed  in  a  different  manner.  A 
broad  strap  is  hooked  to  the  back  of  the  upper  part  of  the  collar,  and 
terminates  at  the  other  end  in  a  crupper,  and  a  haunch-strap  passes 
down  in  each  side  to  support  the  trace-chain.  This  plan  supports  the 
stretcher  well,  and  prevents  it  falling  so  low  as  the  hocks  of  the  horse 
in  the  turnings,  but  it  confines  the  action  of  the  horse,  by  buckling  the 
shoulder  and  tail  together,  and  when  the  bearing-rein  is  passed  over 
the  harness,  the  horse's  head  is  very  much  confined.  Harness  leather 
is  best,  in  the  long-run,  though  dearest  at  first.  Double  cart-ropes  mea- 
sure 24  yards,  single  12  yards,  and  cost  4^.  per  lb.  Hemp  and  Man- 
illa reins  cost  5^.  per  lb.  There  should  always  be  double  reins  used 
with  the  cart,  whether  the  horses  be  yoked  single  or  double.  The 
double  reins  are  connected  at  the  end  with  a  tie  and  loop  to  hang  on 
any  hook,  or  slip  below  any  part  of  the  harness,  as  shewn  below  the 
haunch- strap  of  the  breeching  of  the  shaft-horse  in  Plate  XVHI.  With 
the  collar  and  bridle,  the  shaft-horse  caiTies  58^  lb.  of  harness,  and  the 
trace-horse  34^  lb. 
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(2961.)  In  carrying  the  crop  off  the  ground,  the  object  is  to  do  as  little 
injury  as  possible  to  the  land  with  the  cart-wheels,  especially  to  young 
grass ;  and  for  this  reason,  as  well  as  forming  an  excellent  guide,  the 
horses  should  walk  in  the  open-furrow  between  the  ridges  in  every 
alternate  furrow,  while  the  wheels  pass  along  the  furrow-brow  of  the 
ridge  on  each  side.  When  com  is  cut  with  band- won  reapers,  the  stooks 
of  2  ridges  being  placed  on  1,  the  cart  clears  the  produce  of  2  ridges, 
and  the  same  may  be  the  case  with  mown  corn,  provided  the  bandsters 
are  instructed  to  set  the  stooks  in  the  same  manner  upon  the  ridges 
while  working  across  them.  In  threaving,  the  stooks  being  set  on  every 
ridge,  the  forker  is  obliged  to  go  from  one  ridge  to  another  to  clear  2 
ridges,  which  occasions  much  loss  of  time. 

(2962.)  A  corn-cart  is  loaded  with  sheaves  in  this  way  : — The  body  ^, 
fig.  533,  is  first  filled  with  the  sheaves  lying  with  their  butt-ends  towards 
the  shaft-horse's  rump  at  one  end,  and  the  back-end  of  the  cart  at  the 
other.  When  the  corn  is  on  a  level  with  the  frame  or  shilments  of  the 
cart,  the  sheaves  are  then  laid  across  the  body  of  the  cart  in  a  row  along 
both  sides  of  the  frame,  with  the  butt-ends  projecting  as  far  beyond  the 
frame  as  the  band,  as  at/ and  g ;  the  sheaf  on  each  corner  of  the  frame 
being  held  in  its  place  by  being  transfixed  upon  a  spike  attached  to  it. 
Another  row  of  sheaves  is  placed  above  the  first,  and  the  corner  ones 
kept  in  their  places  by  a  wisp  of  corn,  held  fast  by  the  band  being  placed 
under  the  adjoining  sheaf.  Sheaves  are  then  placed  along  the  cart 
with  their  butt-ends  to  both  its  ends,  in  order  to  hold  in  the  first  laid 
sheaves,  and  to  fill  up  the  hollow  in  the  middle  of  the  load.  Thus  row 
after  row  is  placed,  and  the  middle  of  the  load  filled  up  till  as  much  is 
built  on  as  the  horses  can  conveniently  draw,  12  large  stooks  being  a 
good  load.  It  should  be  ascertained  that  the  load  is  neither  back  laden 
nor  too  heavy  upon  the  liorse''s  back ;  and,  indeed,  if  the  cart  has  been 
evenly  laden  according  to  its  form,  there  is  no  risk  of  either  inconve- 
nience being  felt  by  the  shaft-horse.  A  load  thus  built  will  have  the 
butt  ends  of  all  the  sheaves  on  the  outside,  and  the  corn-ends  in  the  inside. 

(2963.)  The  ropes  are  then  thrown  over  the  load  to  keep  it  from  jolt- 
ing off*  the  cart  upon  the  road,  and  in  necessarily  crossing  gaw-cuts  in 
the  fields.  There  is  usually  a  ring  in  the  back-bar  of  the  cart  to  which 
the  rope  is  fastened  by  the  middle,  from  whence  it  is  wound  round  each 
back-stay ;  but  fastening  the  rope  round  the  back-stays  will  answer  with- 
out a  ring.  The  ropes  are  then  thrown  across  the  load  diagonally  to  the 
opposite  angles  in  the  front  of  the  cart,  and  one  end  is  made  fast  to  each 
shaft,  with  as  much  force  as  the  forker  can  exert  on  the  ground,  with 
the  assistance  of  the  ploughman  on  the  top  of  the  load.  The  crossing  of 
the  ropes  prevents  the  load  splitting  asunder  over  the  sides  of  the  cart, 
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while  it  is  jolted  along  the  road.  Some  ploughmen  profess  to  shew 
their  dexterity  in  building  loads  of  com,  and  of  bringing  them  to  the 
stackyard  without  the  assistance  of  ropes ;  Ibut  there  is  no  use  of  run- 
ning the  risk  of  losing  time  by  breaking  the  load  and  strewing  the  road 
with  sheaves.  Such  a  fate  attended  the  first  load  I  tried  to  build  even 
with  the  assistance  of  ropes.  When  the  corn  is  mown,  a  woman  is  usual- 
ly employed  to  rake  the  ground  on  which  the  stooks  stood,  because  they 
were  set  upon  the  ground  at  the  time  of  mowing  before  it  was  raked. 

(2964.)  When  corn  is  fit  for  stacking,  the  carrying  is  continued  from 
break  of  day  to  twilight,  provided  there  be  no  heavy  dew  at  morning 
or  night.  From  a  little  after  sunrise  to  a  little  after  sunset,  the  corn 
may  be  taken  in  with  great  safety.  It  is  customary,  in  some  parts  of 
the  country,  to  keep  the  horses  in  the  yoke  when  employed  at  leading, 
and  feed  them  with  corn  from  nose-bags  while  the  carter  is  taking  bis 
dinner,  and  to  give  them  green  food,  such  as  tares,  while  the  cart  is 
unloading  at  the  stack.  In  other  parts,  the  horses  are  taken  out  of  the 
yoke,  watered,  and  put  into  the  stable,  where  they  receive  their  com 
while  the  men  are  at  dinner.  This  is  the  best  way  for  the  horses,  though 
it  usually  puts  oflP  1  hour  of  the  best  part  of  the  day  before  the  horses 
again  take  the  road,  whereas  i  an  hour  in  the  other  case  is  quite  suffi- 
cient for  the  men  to  dine,  and  the  horses  to  eat  their  feed  of  com.  Some 
horses  are  apt  to  take  fright,  owing,  no  doubt,  to  the  mode  in  which  they 
had  been  broke-in,  when  the  bridles  are  temporarily  slipped  off  their 
head  for  the  purpose  of  taking  the  bit  out  of  their  mouth,  to  allow  them 
to  eat  the  tares  with  freedom ;  and,  to  avoid  such  an  accident  with  a 
horse  known  to  be  easily  frightened,  its  bit  should  be  made  to  fasten 
with  a  small  strap  and  buckle  to  the  near  side  of  the  bridle. 

(2965.)  A  load  of  tares  is  brought  to  the  steading  fresh  in  the  morn- 
ing for  the  horses.  They  are  not  fit  for  the  use  of  horses  until  the  pods 
are  pretty  well  filled  with  grain,  prior  to  which  state  they  are  apt  to 
purge  and  weaken  them,  when  subjected  to  much  work  in  the  cart,  as 
in  the  time  of  carrying  in  corn.  For  cows  it  matters  not  how  succulent 
tares  may  be,  as  they  yield  much  milk  on  them ;  and,  indeed,  no  other 
green  food  is  so  productive  of  milk. 

(2966.)  In  setting  a  loaded  cart  to  the  stool  or  stathel  of  a  stack,  it 
should  be  studied  to  let  the  ploughman  have  the  advantage  of  any 
wind  going  in  forking  the  sheaves  from  the  cart.  The  stack  should 
be  built  in  this  way : — Set  up  a  couple  of  sheaves  against  each  other  in 
the  centre  of  the  stathel,  and  another  couple  against  them  in  the  other 
direction.     Pile  others  against  these  in  rows  round  the  centre,  with  a 
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slope  downwards  towards  the  circumference  of  the  stathel,  each  row 
being  placed  ^  the  length  of  the  sheaf  beyond  the  inner  one,  till  the 
circumference  is  completed,  when  it  should  be  examined,  and  where  any 
sheaf  presses  too  hard  upon  another,  it  should  be  relieved,  and  where 
there  is  slackness,  another  sheaf  should  be  introduced.  Keeping  the 
circumference  of  the  stack  on  the  left  hand,  the  stacker  lays  the  sheaves 
upon  the  outside  row  round  the  stack,  putting  each  sheaf  with  his  hands 
as  close  to  the  last  set  one  as  he  can  get  it,  and  pressing  each  sheaf  with 
both  his  knees,  as  represented  at  A,  fig.  533.  When  the  outside  row 
is  thus  laid,  an  inside  one  is  made,  with  the  butt-end  of  the  sheaves 
resting  on  the  bands  of  the  outside  row,  thereby  securing  the  outside 
sheaves  in  their  places,  and  at  the  same  time  filling  up  the  body  of  the 
stack  firmly  with  sheaves,  as  seen  at  i.  A  few  more  sheaves  may  be 
required  as  an  inmost  row  still,  to  fill  up  and  make  the  heart  of  the  stack 
its  highest  part.  It  is  of  immense  benefit  to  a  stack  to  have  its  centre 
well  filled  with  sheaves,  as  it  is  the  heart-sheaves  which  retain  the  out- 
side ones  in  their  places  with  an  inclination  downwards  from  the  centre 
to  the  circumference ;  and  this  position  of  the  outside  sheaves  is  neces- 
sary to  prevent  the  rain  finding  a  passage  along  the  straw  into  the  very 
heart  of  the  stack,  where,  of  course,  it  would  find  its  way  easily,  were 
the  sheaves  to  lie  with  an  inclination  downwards  to  the  centre  of  the 
stack,  and  where  it  would  soon  spoil  the  corn.  The  sheaves  are  then 
said  to  take  in  pen-ivet.  The  number  of  rows  required  to  fill  the  body 
of  a  stack  depends  on  the  length  of  the  straw  and  the  diameter  of  the 
stack.  In  crops  of  ordinary  length  of  straw,  such  as  from  4J  to  5  feet, 
a  stack  of  15  feet  diameter  is  well  adapted ;  and  1  inside  row,  along  the 
bands  of  the  outside  one,  with  a  few  sheaves  laid  across  one  another  in 
the  centre,  will  make  the  stack  completely  hearted.  Where  much 
wheat  is  raised,  and  which  often  reaches  from  5  to  6  feet  in  length,  the 
stack  should  be  18  feet  in  diameter,  to  give  room  for  hearting.  In 
a  stack  of  15  feet,  the  breadth  is  rather  too  much  for  the  ploughman 
to  fork  heavy  sheaves  across  to  the  stacker,  when  the  stack  attains  a 
certain  height,  and  when  the  load  in  the  cart  becomes  low ;  and  the 
stacker  should  always  receive  the  sheaves  within  his  reach,  as  he  can- 
not rise  from  his  knees  to  take  them  without  much  loss  of  time,  and 
risk  of  making  bad  work.  To  expedite  the  building,  a  field-worker  k 
should  stand  on  the  stack,  to  pitch  the  sheaves  with  a  short  fork  to 
the  stacker  in  the  position  they  are  wanted  by  him,  to  save  him  the 
trouble  of  turning  them,  as  the  sheaf  I  is  shewn  in  the  cut.  By  a  little 
management,  the  field-worker  may  receive  every  sheaf  as  the  plough- 
man pitches  it  from  his  fork  upon  her  fork,  and  prevent  it  falling  upon 


OF  CARRYING  IN  AND  STACKING  CORN.  1091 

the  stack  until  she  throws  it  in  its  proper  position  beside  the  right  hand 
of  the  stacker ;  and  in  doing  this,  she  should  not  give  him  more  sheaves 
than  1  by  1  as  he  builds  them ;  nor  should  she  receive  them  faster  from 
the  ploughman  than  the  stacker  can  build  them,  for  no  time  is  gained, 
but  lost,  in  piling  more  sheaves  upon  the  stack  than  the  stacker  can  dis- 
pose of.  The  proper  relative  positions  of  the  ploughman  m  and  the 
field-worker  /,  for  thus  giving  and  receiving  the  sheaves,  are  endeavoured 
to  be  represented  by  those  figures  in  the  cut. 

(2967.)  As  every  cart  is  unloaded,  the  stacker  descends  to  the  ground, 
by  means  of  a  ladder,  and  trims  the  stack,  by  pushing  in  with  a  fork 
the  end  of  any  sheaf  that  projects  further  than  the  rest,  and  by  pulling 
out  any  that  may  have  been  placed  too  far  in.  It  seems  to  be  considered 
necessary  to  make  the  stack  swell  out  as  it  proceeds  in  height,  if  we 
may  judge  fi-om  common  practice,  as  is  shewn  in  the  cut  below,  in  which 
the  ladder  is  seen  to  lean  against  such  a  form  of  stack ;  but  it  is  not  ne- 
cessary to  swell  it  out  in  the  building,  in  order  to  throw  off  the  drops  of 
rain  from  the  eaves,  for  the  spreading  of  the  eaves  by  the  stack  itself, 
in  settling  down  after  it  has  been  built  for  a  few  days,  is  quite  sufficient 
to  throw  off  the  drops.  The  leg  of  the  stack  may,  therefore,  be  carried 
up  nearly  perpendicular. 

(2968.)  The  ladder,  figured  and  described  below,  at  fig.  539,  is  an 
indispensable  implement  for  the  builder  of  stacks ;  not  only  to  allow 
him  to  get  upon  and  from  the  stack  when  he  chooses,  with  ease  to  him- 
self, and  safety  to  the  stack,  but  to  enable  him  to  measure  the  height  of 
its  eaves,  so  that  all  the  stacks  of  the  same  diameter  may  be  built  of  a 
uniform  height.  A  couple  of  10-feet,  a  couple  of  15-feet,  and  a  24-feet, 
ladders,  will  suffice  for  all  the  purposes  of  the  stack-yard,  and  repairs 
of  the  roofs  of  the  steading  and  houses. 

(2969.)  As  the  stack  rises  in  height  with  cart-load  after  cart-load,  the 
trimming  cannot  be  conveniently  done  with  a  fork ;  a  thin  flat  board 
about  20  inches  in  length,  and  10  inches  broad,  nailed  firmly  to  a  long 
shaft,  is  an  appropriate  instrument  for  beating  in  the  projecting  ends 
of  the  sheaves,  and  giving  the  body  of  the  stack  a  uniform  roundness. 
A  stack  of  15  feet  in  diameter  should  ultimately  stand  12  feet  high  in  the 
leg,  and  an  allowance  of  1  foot,  or  1^  foot,  for  subsidence,  after  the  top  is 
finished,  according  to  the  firmness  of  its  building,  is  generally  made.  The 
height  is  measiured  with  the  ladder,  and  allowing  2  feet  for  the  height 
of  the  stathel,  a  15-feet  ladder  will  just  give  the  required  measure  of 
the  height  of  the  leg  before  the  top  is  set  on.  The  eaves  of  the  stack  are 
formed  according  to  the  mode  in  which  it  is  to  be  thatched.  If  the  ropes 
are  to  be  placed  lozenge-shaped,  the  row  of  sheaves  which  forms  the  eaves 
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18  placed  a  litde  within  the  topmost  oatside  row,  and  after  the  top  is  folly 
finished,  its  slope  will  be  the  same  as  that  of  a  roof,  namely,  1  foot  len 
of  perpendicolar  height  than  half  the  diameter.  In  finishing  the  tq), 
every  successiTe  row  of  sheaves  is  taken  as  much  farther  in  as  to  give 
this  requisite  slope,  and  the  bevelled  bottoms  of  sheaves,  as  they  stand 
in  the  stook,  answer  this  purpose  well ;  the  hearting  being  particularly 
attended  to  in  every  row,  till  the  space  in  the  centre  of  the  stack  is 
limited  to  an  area,  upon  which  4  sheaves  can  stand  with  their  tops  unit- 
ing, and  their  butt>ends  spreading  out  to  give  a  conical  form  to  the  top ; 
and  these  sheaves  are  kept  firm  in  their  place  against  gusts  of  wind 
with  a  straw-rope  wound  round  them  and  fastened  to  the  sheaves  below. 
If  the  thatching  is  made  with  heavy  ropes,  running  from  the  top  of  the 
stack  to  its  eaves,  the  eaves-row  of  sheaves  is  made  to  project  2  or  3 
inches  beyond  the  upper  row  of  the  body  of  the  stack,  and  the  slope  of 
the  top  is  formed  from  the  point  of  projection  of  the  eaves,  and  the  top 
finished  as  in  the  other  mode.  The  field-worker  remains  on  the 
top  as  long  as  she  has  footing  to  hand  the  sheaves  to  the  stacker. 
Thus,  as  one  stack  is  finished,  another  is  founded  on  the  adjoining 
atathel,  and  as  one  is  finished  on  a  stool  of  straw,  another  stool  should 
be  ready  to  have  another  founded  upon  it. 

(2970.)  There  is  seldom  leisure  to  thatch  stacks  as  long  as  there  is 
com  to  carry  in,  and  the  finer  the  weather  the  less  leisure  will  be  found. 
A  damp  day,  however,  which  prevents  leading,  answers  very  well  for 
thatcliing,  as  the  straw  is  not  the  worse  of  being  a  little  damp  ;  but  in 
heavy  rain  it  would  be  improper  to  thatch  and  cover  up  so  many  wet 
ends  of  sheaves  as  the  top  of  a  stack  contains.  But  before  thatching 
can  be  carried  on,  preparations  should  be  made  for  it  some  time  before, 
that  is,  straw  should  be  drawn  in  bundles,  and  ropes  twisted  ready  to 
be  used ;  and  a  rainy  day  in  harvest  cannot  be  better  appropriated  than 
to  such  purposes.  The  straw  is  drawn  in  handfuls  out  of  one  another, 
till  the  individual  straws  become  parallel,  when  the  handfuls  are  care- 
fully laid  together  till  as  much  as  a  thick  bundle  is  drawn,  and  the 
bundle  is  then  tied  in  the  middle  with  a  piece  of  straw-rope,  which  is  the 
quickest  mode,  or  with  a  thumb-rope. 

(2971.)  Straw  is  twisted  into  rope  with  different  instruments,  and  in 
different  styles.  The  simplest  instrument  is  the  old-fashioned  throw- 
crook^  fig.  637  below.  It  is  used  in  this  way  : — The  left  hand  holds  by 
the  ring  at  the  end  of  the  shank  ;  and  round  the  point  of  the  head  is 
received  a  wisp  of  straw  from  the  person  who  is  to  let  it  out  to  be  spun. 
The  right  hand  holds  the  middle  of  the  shank  loosely,  and  causes  the 
head  to  revolve  round  an  axis,  formed  by  the  imaginary  line  between 
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the  head  and  ring,  and  the  twister  walks  backward  while  operating  with 
the  instrument.  The  person  who  lets  out  the  straw  sits  still  on  a  stool,  or 
on  bundles  of  straw,  and  using  the  left  hand  nearly  closed,  restrains  the 
straw  in  it  till  suflSciently  twisted,  and  then  lets  it  out  gradually,  while 
the  right  hand  supplies  the  straw  in  equal  and  sufficient  quantities  to 
make  the  rope  equal  throughout,  the  twister  taking  away  the  rope  to  the 
requisite  length  as  fast  as  the  spinner  lets  it  out  The  spinner  then  winds 
the  rope  firmly  on  his  left  hand  in  an  ovoidal  ball,  the  twister  ad- 
vancing towards  him,  as  fast  as  the  spinner  coils  the  rope,  with  a  hold 
of  the  end  which  secures  the  ball  firm.  In  the  Borders  the  spinner  lets 
out  the  straw  with  both  hands,  while  stooping  with  his  head  down  and 
his  back  turned  to  the  twister ;  but  the  rope  made  in  this  manner  is 
always  thick  and  rough,  compared  to  the  other  mode.  A  woman  b 
usually  employed  as  the  twister,  and  a  man  as  the  spinner.  It  is  great 
ease  to  the  left  hand  of  the  twister  to  have  the  crook  fastened  round 
her  middle,  with  a  piece  of  stout  straw-rope.  The  best  sort  of  straw  for 
rope  is  that  of  the  common  or  Angus  oat,  being  soft  and  pliable,  and  it 
makes  a  firm,  smooth,  small  rope.  An  ordinary  length  of  a  straw-rope 
may  be  taken  at  30  feet.  Counting  every  interruption,  a  straw-rope  of 
this  length  may  take  5  minutes  in  the  making,  that  is,  120  ropes  in  10 
hours :  a  man's  wages  20d.,  and  a  woman's  lOd.,  making  together  2s.  6d., 
will  make  the  cost  of  twisting  a  single  rope  just  1  farthing.  Straw- 
ropes  are  twisted  in  quite  a  different  way,  with  a  machine  similar  to  the 
one  used  by  rope-makers  to  twist  their  cords ;  which  is  figured  and 
described  below.  In  using  it  the  twister  sits  still,  while  the  spinners 
carry  the  straw  under  their  arm,  and  move  backwards  as  they  let  out  the 
straw.  The  spinners  then  wind  the  rope  upon  the  left  hand,  and  advance, 
during  the  winding,  towards  the  machine,  where  they  are  ready  to  begin 
to  spin  again.  Usually  3  spinners  let  out  to  1  twister,  and  as  they  can 
spin  as  fast  with  this  machine  as  with  the  crook,  the  cost  of  making  each 
rope  will  be  less  than  that  given  above  ;  but  an  inconvenience  attends 
the  use  of  this  twister — when  one  of  the  spinners  breaks  his  rope,  he  is 
thrown  out  of  work  till  the  others  begin  a  new  rope  ;  and  all  the  spin- 
ners must  let  out  with  the  same  velocity,  otherwise  one  will  make  a  longer 
or  a  harder  twisted  rope  than  the  other. 

(2972.)  It  is  the  duty  of  field-workers  to  fetch  bundles  of  straw  and 
straw-ropes  to  the  thatchers  as  they  are  wanted. 

(2973.)  Having  the  materials  ready — drawn  straw  and  straw-ropes, 
the  covering  or  thatching  of  a  stack  is  done  in  this  manner : — On  the 
thatcher  ascending  to  the  top  of  the  stack  by  means  of  a  ladder,  which  is 
immediately  taken  away,  a  bundle  or  two  of  straw  is  forked  up  to  him  by 
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his  assistant,  a  field-woriier,  and  which  he  keeps  beside  him  behind  a  gnip. 
as  noticed  in  coTeiing  the  hay-stack  (2795.).  The  straw  is  first  laid  i^mb 
the  eaves,  beyond  which  it  projects  a  few  inches,  and  then  in  an  onr^ 
loping  manner  npwards  to  the  top.  Where  a  bntt-end  of  a  sheaf  pro- 
jects, it  should  be  beaten  in,  and  where  a  hollow  occurs  it  should  be  filled 
np  with  a  little  additional  straw.  In  this  manner  the  straw  is  erenl  j  laid  afl 
romid  the  top  of  the  stack  to  the  spot  where  the  thatcher  began.  Siqipose 
he  has  laid  the  covering  on  the  top  of  the  stack,  fig.  534,  all  round  to  the 
line  from  a  to  6,  before  closing  np  which  be  makes  the  top  a,  t 
of  a  small  bnndle  of  well- 
drawn  long  straw,  tied 
firmly  at  one  end  with  a 
piece  of  cord ;  the  tied 
end  is  cut  square  with  a 
knife,  as  shewn  at  a,  and 
the  loose  end  is  spread 
upon  the  covering,  and 
fonns  the  finishing  to 
it.  To  secure  the  top 
in  its  place,  a  straw-rope 
is  thrown  down  by  the 
tbatcher  from  a  to  d,  the 
end  of  which  his  assbt- 
ant  on  the  ground  fastens 
to  the  side  of  the  stack. 
After  passing  the  other 
end  of  the  same  rope 
round  the  top,  he  throws 
it  down  in  the  same  di- 
rection, where  it  is  also  fastened  to  the  stack.  In  like  manner,  he  throws 
down  both  the  ends  of  a  rope  from  a  to  c,  wtiere  they  are  also  fastened 
by  the  assistant.  Those  2  ropes  are  seen  at  e  and  /  Having  thus 
secured  the  (op,  the  thatcher  closes  in  the  coverinf;  from  a  to  b,  when 
the  ladder  is  placed  to  receive  him.  Taking  the  ladder  to  c,  he  inclines 
its  top  over  the  covering  of  the  stack,  and  secures  its  lower  end  from 
slipping  outwards  by  a  graip  thrust  against  it  into  the  ground.  He 
then  mounts  and  stands  upon  the  ladder  at  the  requisite  height  above 
the  eaves  ate,  and  there  receives  a  number  of  ropes  from  his  assistant, 
which  he  keeps  beside  him,  between  the  ladder  and  the  stack.  Hold- 
ing on  by  the  end  of  a  coil  of  rope,  he  throws  the  coil  from  where  he 
stands  at  c  down  in  the  direction  of  d,  to  his  assistant,  who,  taking  it  in 
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hand,  allows  the  thatcher  to  coil  it  up  again  upon  his  hand,  without 
ruffling  the  covering  of  the  stack,  till  of  sufficient  length  to  be  fastened 
to  the  side  of  the  stack.     The  thatcher  then  throws  the  other  newly 
coiled  end  in  the  same  direction  of  (/,  where,  on  his  assistant  taking  hold 
of  it,  the  thatcher  retains  the  rope  in  his  hands  by  the  double,  and  places 
it  in  its  position  at  g^  a  little  way  below  «,  and  keeps  it  in  its  place  till 
the  assistant  pulls  it  tightly  down,  and  makes  it  fast  to  the  stack  like  the 
other  end.    Thus  the  thatcher  puts  on  every  rope  below  g^  till  the  last  one 
on  that  side  has  reached  h.    He  then  takes  the  ladder  to  d^  where  he  puts 
on  every  rope  below /^  till  they  reach  the  last  one,  t.    Ropes  thus  placed 
from  opposite  sides  of  a  stack  cross  each  other  in  the  diamond  or  lozenge- 
shape  represented  in  the  figure.     It  will  be  seen  that  a  windy  day  will 
not  answer  for  laying  on  the  covering  of  stacks.     To  give  the  thatch- 
straw  a  smoothness,  it  should  be  stroked  down  with  a  long  supple  rod  of 
willow ;  and  to  give  the  ropes  a  firm  hold,  they  should  receive  a  tap  here 
and  there  with  the  fork,  while  the  assistant  is  pulling  the  last  end  tight. 
The  thatcher  is  obliged  to  throw  down  the  rope  at  first  coiled^  and  to  coil 
up  again  the  second  end  before  it  is  thrown  down,  because  the  loose 
ends  of  straw-ropes  would  not  descend  within  reach  of  the  assistant. 
The  ends  of  the  ropes  are  fastened  to  the  stack  by  pulling  a  handful  of 
straw  from  a  sheaf  a  little  out  of  the  stack,  and  winding  the  rope  round 
it,  and  the  knot,  thus  formed,  is  pushed  between  the  rope  and  stack 
and  keeps  the  rope  tight.     On  such  a  stack,  which  is  15  feet  diameter 
at  the  base,  17  feet  diameter  at  the  eaves,  12  feet  high  in  the  leg,  and 
6i  feet  high  in  the  top,  10  ropes  on  ^ach  side  are  quite  sufficient  to 
rope  it. 

(2974.)  It  is  seldom  that  the  covering  of  a  stack  is  finished  when  the 
straw  and  ropes  are  first  put  on  ;  the  stack  being  placed  beyond  danger, 
others  are  covered  to  the  same  state,  and  the  finishing  is  left  till  more 
leisure  is  found,  and,  indeed,  all  the  stacks  to  be  early  thrashed,  seldom 
receive  the  finishing  work  at  all.  Many  farmers  only  finish  the  outside 
rows  of  stacks.  However,  as  I  am  speaking  of  the  subject  just  now,  I 
shall  describe  the  finishing  process  at  once.  An  eaves-rope,  k  /,  fig.  534, 
is  spun  long  and  strong  enough  to  go  round  the  stack.  Wherever  2  ropes 
from  opposite  directions  cross  at  the  eaves-rope,  they  are  passed  round  it, 
and  being  cut  short  with  a  knife,  are  fastened  to  the  stack,  immediately 
below  the  projecting  part  of  the  thatch  over  the  eaves.  Thus  the  2  ends 
of  all  the  20  ropes  are  fastened  to  the  stack,  and  the  thatch  is  cut  with 
a  knife  round  the  eaves,  in  the  form  shewn  from  c/  by  6  to  c. 

(2975.)  Another  mode  of  roping  the  covering  of  a  stack  is  shewn  in 
fig.  535 »  where  the  covering  being  put  as  described  above,  ropes  are  put 
over  the  crown  of  the  stack  all  round,  from  a  to  6,  a  to  r,  a  to  d,  &c. 
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Tbeee  ropet,  at  thnr  croning  orar  the  top,  are  fastened  together  ^t^s 

tope,  whiob  is  tied  abore  tbem,  and  cut  off  in  the  {urm  of  a  nmtte,  H  at 

a.    The  ropes  whioh  cross  these  „^  ,^ 

are  either  pot  on  BpiraUf  from  the 

top  a,  till  thaj  terminate  at  </«  or 

pat  on  separately  in  bands,  paral- 
lel to  the  eaves-rope  ef.   In  either 

ease  they  are  twisted  round  each 

erown-rope,  Jrom  the  top  to  the 

•oaTes,  as  A  is  seen  twisted  round, 

•  tf,  ae,  and  a  b,  by  y,  till  it 

reaohea  the  point  A  aguo.    The 

erown  ropes,  snob  u  ab,  ac,  and 

a  d,  are  made  to  pass  round  the 

•aves-rope  ef,  and  ftstened  to  the 

stack  under  the  projecting  eorering,  and  the  coverio"^  is  cnt  short  rmmd 

the  eavee,  from  «  to  /.in  the  manner  described  above.     Tliis  mode  of 

roping,  thoa^  requiring  fnlly  more  ropea  than  the  last,  perfectly  te- 
oores  the  thatch  agunst  the  strongest  winds ;  though  the  crown-ropes 

may  be  fewer  in  number  than  shewn  in  the  figure. 

(3976.)  There  is  still  another  mode  of  roping  the  covering  of  a  stack, 

and  it  is  applicable  to  the  heads  of  all  stacks  whose  eaves  are  formed  of 
B  TOW  of  sheaves  projecting  beyond  the  body  of  the  stack.  It  is  shewn 
in  fig.  536,  and  is  in  common  use  in  Berwickshire.  The  first  thing  done, 
is  to  put  a  strong  eaves-rope  round  the  stack,  below  the  projecting  row  of 
sheaves  from  a  to  6.     The  straw 

is  then  put  on  much  the  same  Fig^sw. 

way  as  described  above,  but  ra- 
ther thicker,  and  it  projects  far- 
ther beyond  the  eaves.  The 
tops  of  the  finishing  sheaves  of 
the  stack  are  pressed  down,  and 
a  rather  large,  hard  bundle  of 
short  straw  is  placed  upon  them, 
to  serve  as  a  cii-hion  for  the 
ropes  to  rest  upon,  and  which  is 
put  on  after  most  of  the  cover- 
ing has  been  laid  on.  The  thatcber  then  perches  himself  upon  the  top 
of  the  hard  bundle,  where  he  receives  the  ropes  as  they  are  wanted, 
and  on  being  thrown  to  bim,  he  catches  them  readily  on  the  point  of  a 
long  fork.  Some  dexterity  is  required  to  throw  a  coil  of  straw-rope  to 
the  top  of  a  stack.     The  best  position  to  do  it  is  to  stand  as  far  from  the 
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stack  as  to  see  the  thateber  fully  in  the  fece,  and  clear  of  the  head  of 
the  stack ;  then,  to  take  the  coil  by  the  small  end,  pitch  it  upwards  with 
a  full  swing  of  the  arm  towards  the  thatcher's  feet,  and  he  will  catch  it 
firmly  on  the  prongs  of  the  fork ;  if  aimed  to  a  higher  level  the  fork  will 
be  almost  certain  of  missing  it,  the  critical  position  of  the  thatcher  not 
allowing  him  to  turn  his  body,  but  only  to  move  his  arms.     Uncoiling 
the  half  of  a  rope,  the  thatcher  throws  it  past  the  eaves  to  his  assistant, 
who  fastens  that  end,  and  while  this  is  doing  he  throws  the  other  half  of 
the  coil  down  in  the  opposite  direction,  across  the  top  of  the  stack,  to 
another  assistant,  who  fastens  it  to  the  stack  at  the  opposite  side ;  I  as- 
sistant may  suffice,  by  tying  first  one  end  of  the  rope,  and  then  the 
other,  but  with  2  assistants  this  mode  of  roping  is  conducted  with  great 
celerity.     Thus,  rope  after  rope  is  thrown,  to  the  number  of  30,  before 
the  top  of  stack  is  sufficiently  roped,  as  seen  in  the  figure,  from  c  to  d^ 
€,/,  &c.    The  ropes,  where  they  cross  at  the  top,  are  tied  together  with 
a  piece  of  straw-rope,  to  prevent  their  slipping  off.     The  difficult  part 
of  this  mode  of  roping  is  in  finishing  the  eaves,  which,  if  well  done,  looks 
remarkably  neat ;  but,  if  otherwise,  is  apt  to  have  a  slovenly  appearance. 
In  finishing,  the  ends  of  the  ropes  are  loosened  from  the  stack,  and  passed 
between  the  eaves-rope  and  stack,  and  on  being  brought  upwards,  are 
passed  behind  the  ropes  themselves,  about  8  or  9  inches  above  the  eaves- 
rope.     The  end  of  the  first  rope,  suppose  c  d  thus  fastened,  with  the 
part  of  the  covering  which  projects  beyond  the  eaves,  are  brought  along 
the  face  of  the  eaves,  and  the  second  rope  c  e\s  placed  over  them,  before 
it  is  passed  below  the  eaves-rope  and  turned  upwards,  and  passed  be- 
hind itself.     The  end  of  the  first  rope,  that  of  the  second,  and  the  pro- 
jecting covering,  are  then  all  brought  along  the  face  of  the  eaves,  and 
the  third  rope  cf  is  placed  over  them,  and  treated  like  the  2  preceding, 
and  thus  all  the  way  round  the  stack  with  both  ends  of  the  30  ropes. 
The  last  finish  is  made  by  bringing  the  ends  of  the  2  or  3  last  ropes  along 
the  face  of  the  eaves,  behind  the  2  or  3  first  ropes.    It  will  be  observed, 
that  while  the  end  of  one  rope  fails  to  go  beyond  its  length,  the  end  of 
another  rope  is  gained,  so  that  the  band  of  ropes  along  the  face  of  the 
eaves  remains  about  the  same  breadth  round  the  stack.     The  ropes  * 
between  the  eaves  and  top  are  held  down  by  4  or  8  ropes,  ahb^gUk  t, 
which  are  so  thrown  across  as  to  quarter  the  top  of  the  stack,  and  their 
ends  are  fastened  to  the  eaves-rope. 

(2977.)  There  are  still  other  modes  of  thatching  stacks,  such  as  stick- 
ing in  handfuls  of  straw  into  the  butt-end  of  the  sheaves,  and  keeping 
them  down  with  stobs  of  willow,  or  with  tarred  twine,  both  in  imitation 
of  the  thatching  of  cottages ;  and  they  are  modes  in  which  the  use  of 
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Bttew-ropes  are  dispeimed  with  akogeUier.  Whicherer  may  be  the  pin 
adopted,  the  chief  olgect  should  be  to  secure  the  com  in  the  stack  in  a 
dry  state,  with  the  least  trouble  and  expense.  Of  all  the  modes  m 
practice,  I  see  none  more  effidont  and  better-lookxng  than  the  loMBge- 
shaped  nqping  of  fig.  684. 

(2978.)  Where  rough  grass  is  ficrand  on  a  form,  sach  as  on  a  beg 
which  is  partially  dry  in  summer,  I  would  suggest  its  being  mown  and 
sheafed,  fi>r  covering  stacks.  A  day  or  two  spent  in  mofring  sndi 
grass,  after  the  harvest  is  over,  are  well  qpent,  even  at  the  rate  of 
wages  and  food  of  ordinary  harvest-work.  Not  only  does  this  stoflP 
save  the  drawing  of  good  straw  where  it  is  scarce,  bat  of  itself 
forms  good  covering  for  stacks  which  are  soon  to  be  thrashed;  and 
by  the  time  it  has  served  the  purpose  of  thatch,  it  will  be  dry  enough 
to  litter  courts,  and  thereby  add  to  the  manure-heap.  Reeds  might  be 
used  in  the  same  way,  where  they  do  not  find  a  profitable  market  as 
thatch  for  cottages. 

(2979.)  These  are  the  usual  modes  of  stacking  and  covering  stacks  of 
wheat,  barley,  and  oats,  in  good  weather ;  but  in  wet  weather  many  ez- 
pediodts  in  stacking  are  tried  to  preserve  the  com  firom  heating,  and  it 
b  necessary  you  should  be  made  acquainted  with  them,  to  put  tibem  in 
practice  when  required.  The  most  common  expedient  is  to  erect  a 
pyramid  of  3  small  trees  or  weedings  of  larch  or  Scots  fir,  tied  together 
at  the  top,  and  fostened  together  by  the  sides  with  thin  fillets  of  wood. 
Around  this  pyramid  is  the  stack  built,  and  its  use  is  to  form  a  hollow 
space  in  the  centre  of  the  stack,  into  which  the  air  may  have  access. 
These  structures  are  commonly  called  bosses.  When  placed  6n  a  stathel, 
the  air  enters  them  directly  from  below,  but  when  on  the  ground,  it 
is  requisite  to  form  an  opening  from  the  outside  of  the  stack  to  the 
boss,  by  means  of  a  low  tressle  ;  and  if  a  tressle  is  placed  on  each  side  of 
a  stack,  and  the  position  of  both  chosen  with  regard  to  the  direction  from 
which  the  wind  most  prevails,  a  complete  circulation  of  air  may  be 
maintained  through  the  stack.  The  greatest  inconvenience  felt  in 
the  use  of  this  form  of  boss  is,  that,  on  the  stack  subsiding,  its  sharp 
point  is  apt  to  pass  to  one  side  of  the  centre  of  the  top,  and  thereby  to 
give  a  high  shoulder  to  the  stack ;  and  it  is  well  known  that  rain  is 
almost  certain  of  entering  a  stack  by  such  a  shoulder. 

(2980.)  There  is  another  form  of  bo69  which  I  much  prefer  to  this.  It 
consists  of  3  cuttings  of  trees— of  weeding,  too— 7  feet  long,  joined 
together  by  fillets  of  wood,  in  the  form  of  a  prism,  whose  side  is  3  feet 
in  breath.  The  prism  is  set  on  end,  and  on  a  stathel  only  requires  to  be 
nailed  to  it  at  the  bottom  ;  but  as  a  farther  precaution  for  its  stability, 
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a  spur  from  each  tree  should  be  nailed  to  the  stathel  witlun  the  body 
of  the  prism.  On  the  ground,  it  requires  a  tressle  as  well  as  the  other 
sort  of  boss ;  but  it  has  the  advantage  over  the  other  kind,  of  support- 
ing the  top  of  the  stack  evenly,  when  it  subsides  upon  the  upper  end 
of  the  prism,  relieving  the  body  of  the  stack  of  the  weight  of  its  top. 

(2981.)  Another  expedient  is  to  set  the  upright  sheaves,  which  form 
the  foundation  of  the  stack,  round  a  long  cylindrical  bundle  of  straw, 
made  firm  by  straw-rope  being  wound  about  it ;  and  as  the  stack  rises 
in  height,  to  draw  the  bundle  through  its  centre  to  the  top  when 
it  is  removed,  the  effect  of  the  hole  left  in  the  stack  being  to  create  a 
ventilation  of  air  through  it,  and  to  allow  the  heated  air  to  escape,  while 
the  cool  air  enters  from  below. 

(2982.)  In  wet  weather  com  is  built  in  small  stacks  even  in  the  stack- 
yard ;  and  should  the  weather  prove  settled  wet,  a  dry  moment  should 
be  seized  to  put  2  or  3  stooks  into  what  are  called  hand- huts  in  the 
field,  that  is,  small  stacks  built  by  hand,  by  a  person  standing  on  the 
ground.  Sometimes  com  is  built  on  a  head-ridge  of  the  field,  instead  of 
being  carried  to  the  stack-yard,  as  the  same  strength  of  men  and  horses 
vnll  stack  more  com  in  this  way  in  a  single  fine  day,  than  carry  it  to 
the  stack-yard ;  and  the  stacks  derive  more  benefit  from  the  air  in  the 
field  than  in  the  yard.  These  stacks  are  also  thatched  in  the  field,  and 
carried  to  the  thrashing-machine  some  time  during  the  winter.  It  is 
not  an  uncommon  practice  of  some  farmers  to  build  a  portion  of  their 
crop  in  the  field  every  year ;  but  the  practice  is  not  commendable,  for, 
besides  the  trouble  and  dirt  created  in  carrying  straw  for  thatch  to  the 
field,  as  much  confusion  and  dirt  are  created  in  carrying  the  com  to  the 
steading  in  winter,  when  some  of  it  cannot  fail  to  be  shaken  out  of  the 
sheaves,  and  when  the  stacks^wanted  cannot,  perhaps,  be  brought  in  for 
a  track  of  bad  weather  or  through  deep  snow.  A  scheme  may  be  jus- 
tifiable under  peculiar  circumstances,  which  would  be  wrong  in  ordinary 
practice ;  and  this  is  one  of  them. 

(2983.)  Of  the  3  species  of  cereal  grains,  barley  is  most  liable  to  heat 
in  the  stack,  partly  owing  to  the  soft  and  moist  quality  of  its  straw,  and 
partly  because  clover  is  always  mixed  with  it ;  and,  on  these  accounts, 
it  is  advisable,  in  most  seasons,  to  make  barley-stacks  smaller  than 
others,  both  in  diameter  and  height,  and  always  to  support  them  with 
prismatic  bosses.  Much  care  should  be  bestowed,  not  only  by  the  use  of 
these  expedients,  but  on  building  barley- stacks  safely  with  proper  heart- 
ing, to  prevent  heating ;  for  the  least  touch  of  heat  spoils  it  for  malting'pur- 
poses,  and  malting  barley  always  carries  the  highest  price  in  the  market. 
Besides  injuring  the  grain,  heating  compresses  barley-straw  very  firmly 
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together,  and,  in  &ct,  soon  rots  it  When  a  single  stack  only  is  seen  to 
heat,  it  may  be  instantly  carried  into  the  bam  and  thrashed,  the  air 
attending  which  will  cool  both  grain  and  straw ;  but  when  a  number 
shew  symptoms  of  leaning  to  one  side,  about  24  hours  after  being  built, 
or  exhibit  a  depression  in  the  top,-  a  little  above  the  eaves,  you  may 
suspect  heating  not  only  to  have  commenced,  but  to  have  proceeded  to 
a  serious  degree.  An  incipient  symptom  of  heating  is  when  moisture  is 
observed  on  any  part  of  the  top  of  a  stack  early  in  the  morning,  deli- 
oately  indicated  by  cobwebs,  before  the  sun  has  ev^>orated  it ;  and, 
when  heated  air  is  felt,  or  steam  seen  to  rise  from  the  top  of  a  stack, 
.the  symptom  is  unequivocal.  Heated  barley  lubricates  the  parts  of  the 
thrashing-machine  with  a  gummy  matter.  Oats  are  less  apt  to  heat 
than  barley,  though  their  heat  is  stronger.  If  there  is  the  least  sap  re- 
maining in  the  joints  of  the  straw,  oats  will  be  sure  to  heat  in  the  stalk. 
Heating  gives  to  oat  straw  and  grain  a  reddish  tinge,  and  renders  the 
straw  quite  unfit  for  fodder,  and  the  grain  bitter  and  unpalatable,  both 
to  horses,  in  the  shape  of  com,  and  to  people  in  that  of  meal.  Wheat 
seldom  heats,  but,  when  it  does,  the  heat  is  most  violent.  I  never  saw 
stacks  of  wheat  heated  but  once,  when  it  was  foolishly  led  into  the  stack- 
yard the  day  after  it  was  reaped.  Partial  heating  will  be  induced  in 
stacks  by  leaning  over  after  being  finished  in  building,  when  the  com- 
pressed part  may  be  expected  to  heat ;  and  to  avoid  the  tendency  of  a 
stack  leaning  to  one  side  or  another,  a  safe  practice  is  to  set  props  loose- 
ly round  a  stack,  to  guide  it  in  its  subsidence,  especially  if  it  has  been 
rapidly  built ;  but  it  should  be  borne  in  mind  that  if  one  prop  is  pushed 
harder  in  than  the  others,  it  will  cause  the  stack  to  swerve  from  it. 
Some  stacks  begin  to  sway  the  moment  the  top  is  put  on,  and  such 
should  be  supported  with  props  to  keep  them  right. 

(2984.)  In  filling  a  stackyard,  respect  should  be  had  to  the  conve- 
nience of  taking  in  the  stacks  to  be  thrashed  as  they  are  wanted.  As 
barley  is  the  sort  of  grain  first  disposed  of  in  the  market,  the  barley- 
stacks  should  be  built  nearest  the  bam,  except  those  intended  for  seed. 
Wheat,  except  in  very  fine  seasons,  is  seldom  firm  enough  to  be  pre- 
sented to  market  till  the  spring,  and  on  that  account  may  be  built  on 
the  outside  of  the  stackyard,  and  wheat-stacks  grace  a  stackyard  well. 
Oats  are  wanted  at  all  times,  for  horses  and  fodder,  and  should,  there- 
fore, be  always  at  hand,  as  the  stackyard  becomes  cleared.  Considera- 
tion in  these  particulars  saves  a  great  deal  of  trouble  and  confusion  in 
bringing  in  stacks  to  be  thrashed. 

(2985.)  With  regard  to  the  carrying  of  beans  and  pease,  they  are 
usually  the  last  of  being  brought  into  the  stackyard,  and  particularly 
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beans.     The  bundles  of  pease  are  turned  in  the  field  till  they  are  won, 
when  they  are  rolled  up  in  smaller  bundles,  and  tied  by  a  wisp  of  their 
own  straw.    Pease-straw  is  very  apt  to  compress  in  the  stack,  and,  of 
course,  to  heat,  and  should  therefore  be  built  with  bosses,  either  in  round 
stacks  or  oblong  ones,  like  a  hay-stack.    The  largest  stack  of  com  I  ever 
saw  was  one  of  pease,  which  was  150  yards  in  length ;  but  there  was  an 
opening  in  it,  in  which  any  person  could  have  walked  upright  through 
the  entire  length  of  the  stack.     When  pease  become  very  dry  in  the 
field  before  they  are  led,  the  pods  are  apt  to  open  and  spill  the  corn,  par- 
ticularly in  sunny  weather ;  and  to  avoid  this  loss,  the  crop  is  usually 
brought  quickly  into  the  stackyard,  and  built  in  ventilated  stacks.  Beans 
are  a  long  time  of  winning  in  the  field  in  calm  weather.     As  it  is  desir- 
able to  have  the  land  they  grow  on  ploughed  up  for  wheat,  they  are  not 
unfrequently  carried  to  a  lea-field  and  stocked  upon  it,  till  ready  to  be 
stacked.     Being  hard  and  open  in  the  straw,  they  keep  pretty  well  in 
small  stacks,  though  not  quite  won,  and  the  risk  of  keeping  is  worth  run- 
ning in  dry  weather  after  much  rain,  when  the  pods  are  very  apt  to  burst 
and  spill  the  corn  on  the  ground.     In  building  pease  and  beans,  the 
sheaves  are  not  laid  with  nicety,  nor  do  the  stacks  receive  much  trimming, 
the  pease  none  at  all,  the  beans  with  the  back  of  a  shovel.    Thatching 
pease  and  bean  stacks  is  conducted  in  the  same  manner  as  described 
above  ;  but  less  pains  are  bestowed  in  finishing  them  off.    As,  however, 
a  good  deal  of  corn  is  exposed  on  the  outside  of  those  stacks,  the  thatch- 
ing is  not  unfrequently  brought  down  their  legs,  and  kept  on  by  ropes. 
(2486.)  In  connection  with  this  latter  subject,  I  may  mention,  that 
when  corn  is  mown  in  a  slovenly  manner,  a  good  deal  of  heads  of  grain 
may  be  observed  exposed  to  the  air  on  the  outside  of  the  stacks ;  and  to 
save  these,  the  stacks  are  shaved  down  with  the  blade  of  a  scythe, 
fastened  lengthwise  on  a  shaft,  upon  the  barn-sheet  laid  upon  the  ground 
to  receive  the  shaved-off  corn.     This  process  not  only  saves  the  grain, 
but  gives  a  smoothness  to  the  appearance  of  the  stack,  and  prevents 
the  mixing  of  sprouted  grain  among  good  samples  from  the  body  of 
the  stack,  and  which  mixture  would  inevitably  occur,  were  the  grain 
on  the  outside  allowed  to  be  exposed  to  the  weather.     The  shaving,  it 
is  obvious,  should  be  done  immediately  after  the  stack  has  subsided,  and 
even  before,  if  there  is  appearance  .of  rain  ;  and  it  is  easily  done,  and 
does  not  occupy  much  time.     The  shaved  appearace  of  a  stack  may  be 
seen  at  c,  fig.  539,  page  1104. 

(2987.)  These  are  all  the  particulars  which  occur  to  me  to  say  on 
bringing  in  the  crop.  In  conclusion,  I  may  advise  you  not  to  imitate 
those  farmers,  who,  because  they  are  gratified  on  having  their  crop  safe 
in  the  stackyard,  seem  regardless  of  the  state  of  the  stackyard  itself,  and 
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lane  it  ftr  a  long  time  littered  with  the  refiue  of  tiie  thatdiing  itzmw, 
iriiidi,  lAea  it  beoomes  wetted  with  rain,  n  not  only  dmIcm  m  litter 
alMwhere,  but  soon  heats,  and  oatties  an  nnpleaaant  odour  armmd  Ae 
■tacks.  Hie  tgaxe  atraw  should  be  removed  immediately  after  it  is  of 
no  toe  in  die  atael^pvd,  eidier  to  the  straw-bam,  if  it  is  diawn  and 
bnndled,  «r,  if  loose,  into  the  sheds  of  the  hammels,  where  it  will  be  ready 
ftr  littering  tho  oattle  tfast  may  soon  be  expected  to  occupy  the  bammris 
Jbr  tbdr  winter  qnsrten.  The  ground  ihonld  be  raked  dean,  the  sir 
win  then  beoome  swae^  the  stads  have  free  drcolation  of  it  amtngit 
thm,  and  the  pooltry  will  have  flu  opportnnity  to  pick  i^  every  partiole 
cf  grain  that  had  fidlan  ^Km  the  groond.  This  act  of  daanlineas 
bdng  done,  the  stackyard  gates  may  be  sfant,  and  the  laboora  of 
tiie  Ann,  in  so  ftr  as  they  oonoem  the  orop,  may  be  said  to  have  been 
Innght  to  a  terminatum. 

(2986.)  [The  Anm-cnot,  flg.  fi87,  is  an  autnuunt  that  has  besn  loag  ia 


use  for  the  purpose  of  Bpinning  or  twiEting  strsw-ropes,  and  is  one  of  those  pri- 
mttive  inventions  that  required  onlj  ths  cutting  of  the  first  crooked  sapling  that 
might  come  to  hand  ;  for  though  our  figuro  represents  an  artificially  formed 
implement,  any  piece  of  bent  material  will  answer  equally  well,  all  that  is  re- 
quired being  such  a  form  as  will  give  it  the  character  of  what  we  now  denomi- 
nate a  erank,  and  to  have  a  swivel-joint  at  the  end,  to  aUow  it  to  turn  freely  and 
independent  of  that  appendage  by  which  it  is  attached  to  the  body,  or  to  the 
left  hand  of  the  person  who  turns  it.  Tho  implement  reprosented  in  fig.  637| 
in  made  of  a  piece  of  tough  ash,  about  3^  feet  long ;  the  bent  part  ia  thinned 
off  until  it  is  capable  of  being  bent  to  the  curve,  and  is  there  retained  by  the 
iron  stay  a,  tho  part  b  being  loft  projecting  beyond  the  stay,  for  the  attachment 
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of  the  first  end  of  the  rope  that  is  to  be  made.  The  end  c  is  furnished  with 
ferule  and  swivel-ring,  by  which  it  is  attached  to  the  person,  by  a  cord  passed 
round  the  waist.  In  using  the  implement,  the  rope-maker  is  stationary,  usually 
sitting  beside  the  straw,  and  the  spinner  moves  backward  as  the  rope  extends. 

(2989.)  The  straw-rope  spinner,  fig.  538,  is  a  machine  of  recent  introduc- 
tion to  the  operations  of  the  harvest  season,  and  is  of  considerable  importance  in 
facilitating  the  process  of  straw-rope  making.  Comparing  it  with  the  old  instru- 
ment, the  throw-crook  just  described,  the  advantage  is  considerable ;  for  with 
that  two  people  must  be  occupied  in  the  making  of  one  rope,  whereas  with  the 
spinner  four  people  only  are  required  to  make  three  ropes,  being  a  saving  of  one- 
third  of  the  time  occupied  by  the  old  practice.  The  spinner  has  been  constructed 
in  various  forms,  though  exhibiting  but  two  distinct  varieties  of  the  machine, 
the  first  distinguished  by  the  spinner  being  stationary,  and  the  ropemaker  moving 
away  from  it ;  the  second,  by  the  ropemaker  being  stationary,  and  the  spinner 
moving  away  from  him.  The  first  kind  is  found  to  be  the  best  in  practice, 
and  I  have  therefore  chosen  an  example  of  it  for  illustration.  Fig.  538  is  a 
view  of  the  machine,  consisting  of  a  sole  frame,  a,  a,  measuring  about  2  feet 
each  way,  with  an  upright  post  6  tenoned  into  the  sole,  and  carrying  the  cross- 
head  c  d.  The  cross-head  is  a  hollow  box  or  case,  adapted  to  contain  the  ma- 
chinery of  the  spinner,  consisting  of  5  light  spur-wheels,  about  6  inches  diameter, 
placed  as  seen  in  the  case  c  d.  Of  these,  the  central  and  the  two  extreme 
wheels  are  mounted  upon  axles,  which  terminate  in  the  hooks  e,  e,  e^  the  other 
two  wheels  being  merely  placed  intermediate,  to  produce  revolution  in  the  three 
principals  in  one  direction.  A  winch-handle/,  is  fixed  upon  the  axle  of  the  central 
wheel,  on  the  side  opposite  to  the  hooks,  and  to  prevent  the  machine  from  mov- 
ing with  the  strain  of  the  ropes,  a  few  stones,  or  other  weighty  substances,  are 
laid  upon  the  sole-frame.  The  machine  is  then  put  in  operation  by  the  driver 
turning  the  handle,  and  the  three  ropemakers,  each  with  a  quantity  of  straw 
under  his  arm,  commences  his  rope  by  binding  a  few  straws  round  the  hook 
appropriated  to  himself.  He  then  proceeds  backward,  letting  out  the  straw  as 
he  advances,  and  the  rope  takes  the  twist,  until  the  length  required  is  completed, 
when  each  man  coils  up  his  rope  into  an  oval  ball. 

(2990.)  Some  machines  of  this  form  are  mounted  on  wheels,  thereby  coming 
under  the  character  of  the  second  kind,  when  the  rope-maker  is  stationary ; 
but  great  inconvenience  must  attend  any  attempt  at  working  in  this  manner. 
Another  form  of  the  machine  adapted  to  work,  as  one  of  the  second  kind,  is  that 
which  is  strapped  to  the  body  of  the  driver,  he  moving  away  from  the  station- 
ary ropemakers.  This  method  also  is  attended  with  inconvenience,  especially 
to  the  driver,  who,  having  the  machine  strapped  in  front  of  his  body,  the  handle 
being  at  the  end,  and  the  machinery  consisting  of  bevel-gear,  having  the  ex- 
ternal form  of  the  cross-head  alone  of  fig.  538,  the  handle  is  brought  so  near 
to  his  body  that  much  of  the  muscular  force  of  the  arm  is  lost  by  this  misap- 
plication. By  using  a  well-constructed  machine  for  straw-rope  spinning,  not 
only  is  there  a  saving  of  expense  effected,  but  the  ropes  are  much  better  twisted, 
and,  of  course,  stronger  than  those  made  by  the  old  implement.  The  price  is 
from  L.2,  5s.  to  L.2,  10s.— J.  S.] 

(2991.)  Ladders  are  best  formed  of  tapering  Norway  pine  spars,  sawn  up  the 
middle.  A  useful  form  of  ladder  for  farm  purposes,  is  shewn  in  fig.  539,  where 
the  rounded  parts  of  the  divided  spar  a  a,  are  placed  outmost,  and  are  connected 
t<^ether  by  steps  6,  of  clean  ash  driven  through  auger-holes,  and  firmly  wedged 


1104 


THB  BOOK  OF  THE  FARU — AUTUMN'. 


into  the  span.  The  steps  are  9  inches  ap&rt,  snd  are  16  indies  long  at  the  bot- 
tom, and  13  inches  at  the  t«p,  between  the  epars  in  a  ladder  of  15  feet  in  length 
which  is  the  most  useful  size  for  the  use 

of  a  stacb-jard.     To  prevent  the  ladder  pic.  tt». 

from  falling  to  pieces,  in  consequence  of 
the  shrinking  and  loosening  of  the  round 
bteps,  a  small  rod  of  irun  is  placed  under 
the  upper,  middle,  and  lower  steps,  where 
one  of  its  ends  is  passed  throngh  each 
spar,  and  it  holds  the  spars  firmly  to- 
gether by  means  of  a  shoulder  and  nut 
and  tiCTew  on  each  of  it  ends  When  pro- 
perljr  finished  and  paintecl,  such  a  ladder 
will  last  many  years 

(2992  J  Some  dexterity  is  required  to 
set  a  bng  ladder  on  end  as  also  to  carry 
It  from  one  place  to  another  To  placo 
it  in  a  perpendicular  position,  its  lower 
or  heavy  end  should  be  placed  against  any 
object  capable  of  resitting  its  slipping 
upon  the  ground  and  on  its  light  end 
being  elevated  arms  length  above  the 
head,  the  position  is  kept  good  by  a  step 
being  placed  between  the  prongs  oi  a 
fork  by  means  of  which  the  end  of  the 
ladder  IB  still  more  elevated  uhik  it 
IB  Still  increased  ly  pushii  g  tiit  arms 
against  onL  step  after  another,  till  the 
perpend  LI, u It r  position  lb  gaineil  A  long 
ladder  n  earned  tiom  one  place  to  ano- 
ther in  ihii  wa\,  provided  the  distance 
to  be  cariiod  is  '•hait  Set  the  pcipen 
dicular  ed^e  ot   the  ladder  agai  \t   tlie  _^ 

r^ht  shoulder   and  ttien  taLo  hold  of  a  ~^~  ' — -^^  ^j^f:--- 

step  with  tie  light  hand   and  ni'e  the  THEi.«pnrK 

laddei  stiadily  by  it  from  tie  giound, 

while  to  retain  tiic  pLipen  licular  position,  grasp  a  step  iIkho  tht.  head  firmly 
with  the  I  ft  hand  and  tl  en  w-ilk  stiadily  torH-ird  Somt^  can  nrry  it  steadily 
by  grasping  a  step  witli  both  hands  w  ith  the  e<lgo  against  the  shoulder ;  and 
some  even  an,  so  powtrful  in  the  arms  as  to  carry  a  ladder  by  the  steps 
at  arms  kii^tli  with  one  arm  iboie  and  anotlier  bi-low  tie  head.  A  lad- 
der maj  bu  u  oved  on  tl  e  groun  I  a  Uiort  dt'-tancc  whik  sljiiiding  in  a  perpen- 
dicular p:>  ition  by  holliti^  a  par  in  each  1  ind  at  anus  hngtl ,  and  then  mov- 
inif  hrst  one  loot  ol  the  ladd  i  n  ad%  ince  an  I  then  the  ullici  till  the  spot  is 
gained  This  sort  of  moton  «hcn  applied  to  moving  a  large  stone,  is  techni- 
cally named  by  masons  vuttinj  A  lonj^  ladder  is  brought  lo«n  trom  the  per- 
pendicular to  the  horizontal  [losttioi  bv  placing  it  again  t  a  stark,  or  any  other 
object  which  will  resist  its  foot  slippin^  on  the  (,round  and  allowing  it  to  rest 
in  an  inclined  position  upon  the  aTta"  witli  the  liands  stretched  abo«e  the  head, 
the  ladder  appioachos  th     honzontal  position  tho  tarther  yon  recede  from  its 
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lower  end,  the  upper  end  being  supported  by  another  person  with  a  long  fork. 
"When  not  in  use,  a  ladder  should  be  laid  on  the  ground  along  the  side  of  a 
stack,  or  the  stackyard  wall.  I  have  said  more,  perhaps,  on  the  subject  of  hand- 
ling ladders,  than  seems  necessary  ;  but  the  truth  is,  ladders  are  more  frequently 
destroyed  by  being  brought  to  the  ground  in  a  careless  manner,  and  by  being 
blown  down  by  the  wind,  while  resting  against  a  stack,  than  by  fair  use. 

(2993.)  Cart-ropes  last  according  to  the  care  bestowed  on  them.  When 
nsed  with  the  corn-cart,  they  should  never  be  allowed  to  touch  the  ground,  as 
earthy  matter,  of  whatever  kind,  soon  causes  them  to  rot.  On  being  loosened 
when  the  load  of  com  is  to  be  delivered  to  the  stacker,  they  should  be  coiled  up 
before  the  load  is  disposed  of,  and  the  coil  suspended  from  the  back  part  of  the 
cart  quite  clear  of  the  ground.  A  soft  rope  holds  much  more  firmly,  and  is  less 
apt  to  cat  than  a  hard  one. 


77.  OP  DRAFTING  EWES  AND  GIMMERS,  OF  TUPPING  EWES,  AND  OP 

BATHING  AND  SMEARING  SHEEP. 

**  Bnt  rather  these,  the  fiseble  of  th j  flock, 

Banieh  before  th'  aatimmal  monthf :  ev*n  age  *•  The  ewes,  being  rank. 

Forbear  too  much  to  fkyour ;  oft  renew,  In  th'  end  of  autumn  turned  to  the  rami." 

And  through  thy  fold  let  Joyous  youth  appear." 

DTia.  HsaoBAMT  or  Vsvioi. 

(2994.)  When  last  speaking  of  sheep,  the  lambs  were  weaned  and 
boisted.  One  of  the  processes  amongst  sheep  in  early  autunm,  in  the 
beginning  of  August,  is  drafting  ewes  and  gtmmers,  that  is,  separating 
those  to  be  disposed  of  from  those  to  be  kept.  Drafting,  however, 
applies  only  to  a  standing  flock  of  ewes.  By  a  standing  flock  is  meant 
a  fixed  number  of  ewes,  which  are  made  to  rear  their  lamb  year  after 
year.  Instead  of  having  a  standing  flock,  some  farmers  are  in  the  cus- 
tom of  buying  every  year  a  flock  of  ewes  big  with  lamb,  receiving  the 
lambs  from  them,  and  disposing  of  both  ewe  and  lamb  at  such  a  season 
as  best  suits  the  market  for  those  respective  sorts  of  stock.  The  ewes 
are  sold  in  autumn  to  be  fed  on  turnips,  and  the  lambs  are  disposed  of, 
afi;er  being  weaned,  to  rearers  of  sheep  who  breed  none.  Such  a  one 
is  called  a  flying-flock.  Of  course,  flying-stock  require  no  drafting ; 
where  all  are  disposed  of,  none  obtain  the  preference  of  being  kept. 

(2995.)  There  are  various  marks  of  deterioration  which  determine 
the  drafting  of  enes.  Bareness  of  hair  on  the  crown  of  the  head,  which 
makes  them  obnoxious  to  the  attacks  of  fly  in  summer — deficiencg  in 
eye^nghtt  which  prevents  them  keeping  with  the  flock,  and  choosing  out 
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fli#  |w<fc>irtiofpMtorei«idbe8tiK>mt»ofihelter  ^^ 
/mw^  viiich  diqable  Itoa  fram  matticatiiig  their  hoi  »  vnSik  wm  iktt^ 
whoiM    mtmt  of  i^eik  bom  old  age»  when,  of  ooune^  Ae j  euBot  np 
■uAd^mt  fi>od  to  si^port  their  lamhe — koihm  meek^  which  indicttot 
breediBg  |oe  near  ti^n^-AoUaw  back,  which  impliee  w^ehMM  in  Om 
Typrtdpnl  qqIbidii,  therein  reiutorgig  them  unfit  te  beer  lavibe  ^  ivb 
TWtag»*r:/l0/  HSt»  which  ooofiiiei  the  ^Mioe  fbr  the  fiatae  withiB  tine  eb* 
#wrinel  rtptm — rr  -fnrfjK-j  MUtfotf,  which  affeeti  the  leiig&  ef  the 
hh|d-qaarter9  a  qpaee  CQciqpied  by  enperior  fle8h---ftatf/^ 
tre^veDing  with  ease  elcog  with  their  compamons — rouml  gm4  c^wrm  60M, 
which  indicates  coarseness  of  flesh — Mm  or  shari  eomi  ^woo(^  whJkik . 
lessens  the  dip  and  the  profit  of  wool — duoaoed  ieai  or  mdder^  which 
diminishes  the  siqiply  of  milk  for  the  fbtore  progeny — oeareO^  of  mUk^ 
by  which  Iambs,  not  obtaining  sofficient  nourishment  in  the  eaity  pe- 
xiod  of  their  existence,  are  stinted  in  growth,  and  weakened  in  consti- 
tation — carekoomeoo  of  duporitUm^  idiich  indnoes  n^lect  of  the  lanb, 
particolarly  one  of  twins,  which  is  in  consequence  ill  nursed— j^tiMiMeAv 
worMeoo  lamb^  by  wluch  profits  are  much  diminished — mtiukiff  hemg  in 
tamif  a  fitiling  whidi  is  apt  to  recur  in  any  future  year — easimg  lamb^ 
a  propensiQr  likdy  to  recur  every  year — rottetmeoo^  which  is,  of  eoovae^ 
olgectioaable  in  oTery  animal  that  produces  young^^^MerlneM  tf  hnoA, 
which  prevents  them  seeking  their  food,  and  eating  so  much  of  it,  as 
they  should — tendency  to  scouring^  or  the  opposite^  the  former  imposing 
weakness  J,  the  latter  inducing  inflammation— <fe^acjf  of  eonsHiuiicm^ 
which  disables  them  from  withstanding  the  ordinary  changes  of  the 
weatbei^^txnmti/rr^  stature^  or  inordinate  size,  which  destroys  the  uni-* 
formity  of  the  flock.     This  is  a  long  list  of  faults  inddental  to  eweSt 
and  yet  every  one  may  be  observed,  and  which  every  breeder  of  sheep 
is  desirous  to  get  rid  of. 

(2996.)  It  is  not  at  all  probable  that  any  flodc  of  ewes  present  ail  theses 
olgectionable  qualities  in  one  season ;  but,  notwithstanding  this  fftvour- 
ajble  circumstance,  it  is  not  in  the  power  of  the  breeder  to  draft  overy 
ewe  having  an  oliijectionable  property  every  year,  because,  the  farm 
supporting  a  stated  number  of  ewes,  the  extent  of  their  draft  depends  09l 
the  number  of  good  substitutes  which  mBy  be  obtained  from  the  gimmera  ; 
for  it  is  obvious  no  good  olyect  is  attained  by  draftii^  a  bad  owe,  amd 
taking  in  its  stead  a  bad  gimmer.  The  numbej?  of  gimmera  fit  tQ  be 
transferred  to  the  ewe  flock,  should  therefore  be,  in  the  first  instaMe, 
ascertained*  and  a  corresponding  number  of  the  worst  ewes  drafted. 

(2997.)  In  drafting  gvmmers,  many  of  the  above  faults  may  be  ob- 
aeanred  in  them  also,  thoi^h  eve^  fmU  arising  fixMu  l^ 
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possibly  affect  young  sheep.  The  faults  incidental  to  gimmers  are, 
bareness  of  hair  on  the  crown  of  the  head,  ill-shaped  teeth  and  jaws, 
hollow  neck,  hollow  back,  flat  rib,  low  tail-head,  bad  feet,  round  coarse 
bone,  thin  and  short  fleece,  rottenness,  shortness  of  breath,  tendency  to 
scouring  or  otherwise,  delicacy  of  constitution,  and  diminutiveness  of 
stature  and  inordinate  size.  These  faults  are  numerous  enough,  but  not 
likely  to  be  all  observed  in  the  same  year,  and  less  likely  in  the  same 
individual.  Most  of  them  may  be  got  rid  of  by  rejecting  females  which 
have  more  than  one  of  them,  and  by  employing  tups  free  of  them  all. 
When  the  external  form  is  improved,  the  constitution  is  also  strengthened. 
<jimmers,  when  they  become  ewes,  are  moreover  likely  to  be  deficient 
in  milk,  careless  of  their  young,  and  produce  small  lamb ;  but  these 
faults  disappear  m  the  succeeding  year ;  and  should  this  not  be  the  case, 
the  ewe,  though  young,  healthy,  and  fresh,  should  be  drafted.  Thus 
ample  drafting  can  alone  ensure  a  sound,  healthy,  well-formed,  young, 
and  strong-constitutioned  flock  of  ewes. 

(2998.)  After  being  drafted,  the  ewes  and  gimmers  are  buisted  with 
tar  (2635.),  those  to  be  retained,  on  the  near  rib,  and  those  drafted,  on 
the  far. 

(2999.)  The  flock-ewes  and  flock-gimmers  may  be  put  together,  or  kept 
separate,  as  convenience  may  determine.  If  tupped  together,  they  may 
go  together  all  the  season  ;  but  if  not,  which  is  always  the  case  on  large 
farms  where  more  than  1  tup  is  employed,  they  may  be  graaed  separately, 
to  save  the  trouble  of  separating  them  afterwards.  Both  should  be  kept 
<m  moderate  pasture,  to  prevent  attaining  too  great  fatness  before  die 
tupping  season,  which  commences  the  second  week  of  October;  but 
good  fresh  aftermath  of  grass,  or,  what  is  still  better,  rape,  for  about  2 
or  3  weeks  before  the  tups  are  put  amongst  them,  will  not  only  make 
them  fresh,  but  will  cause  the  season  to  come  on  them  more  strongly 
and  equally  than  without  such  assistance. 

(3000l)  The  draft-ewes  and  gimmers  should  be  put  on  the  best  grass 
the  jEarm  affords,  immediately  after  being  drafted  and  buisted,  to  fatten 
aa  soon  as  possible,  as  they  are  usually  sold  before  the  time  arrives  for 
putting  lean  sheep  on  turnips.  Indeed,  the  ewes  which  have  missed 
lamb,  called  itep^eild  ewer,  having  had  no  lamb  to  rear,  will  be  fat  in  the 
eariypart  of  summer;  and  when  kept  to  the  end  of  autumn  become 
Tery  fat,  not  less  than  30  lb.  per  quarter,  if  of  the  Leicester  breed.  The 
drafi-gimmers,  and  ewes  which  have  borne  lamb  may  reach,  by  the  latter 
period,  20  lb.  per  quarter.  The  gimmers  should  fetch  the  highest  rate 
of  price,  the  tup-eild  ewes  should  also  yield  good  mutton,  but  old  ewes 
wiU  be  dry  in  the  flesh.    Drafts  are  ready  for  sale  in  September,    The 
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gnat  fiur  in  Nordmmbetlaiid,  dedicated  to  St  Ninian,  held  on  tiai  38lh 
September,  for  the  aale  of  draft-ewee,  I  have  seen  emtain  70,000 
partly  fiit  and  lean. 

(8001.)  T^gfB  require  bat  little  preparation  on  being  put 
ewea.  IF  their  aldn  is  red  in  the  flanks  when  the  sheep  are  tamed  nf, 
fhej  are  ready  for  the  ewes,  for  the  natural  demre  is  then  upon  tbem. 
Their  breast,  between  the  fore  legs,  is  rubbed  with  ieU  or  raddle,  oo 
being  placed  amongst  ewes,  that  they  may  mark  their  rump  on  aernng 
them*  It  IS  the  duty  of  the  shepherd  to  mark  every  ewe  so  served,  that 
he  may  obaenre  whether  or  not  the  season  returns  upon  her,  and  to  be 
prepared  for  the  day  of  her  lambing  when  it  arrives.  The  period  of 
gestation  of  the  ewe  is  6  months,  and  as  the  tup  is  usually  put  amongst 
the  ewes  from  the  8Ui  to  the  11th  October,  the  first  lamba  may  be  ex- 
pected to  appear  on  ihe^^^i  or  11th  of  March  following.  A  young  ae* 
tive  tup,  a  diear^iig^^^^^rSr serve  60  ewes,  an  old  one  40  ew^  Tiqp-hoggs 
are  not  used,  nat  having  attained  maturity  in  any  particular,  though  one 
is  sometimes  put  amongst  ewes  to  make  an  old  tup  more  active.  When 
tafB  are  too  fat,  they  are  apt  to  become  lazy,  and  will  only  vrillingly 
serve  a  very  few  ewes ;  and  when  this  is  the  case,  it  is  better  to  put 
him  in  a  field  by  himself  with  a  few  ewes,  selected  to  suit  his  partioular 
qualities,  than  to  urge  him  to  over-exertion  by  means  of  a  top-hogg, 
because  several  of  the  ewes  served  by  him  in  such  case  may  miss  being  in 
lamb.  A  tup-hogg  so  empoyed,  is  seldom  allowed  by  the  tup  to  serve  a 
single  ewe,  being  driven  o£f  wherever  he  is  seen  to  go  with  one ;  but  as 
a  sure  prevention  of  his  serving,  a  piece  of  cloth  is  sewed  to  the  wool  on 
the  under  part  of  his  belly.  Tups,  when  too  heavy,  are  apt  to  con- 
tract spavin  in  the  hock  joints,  in  consequence  of  the  great  weight  of  the 
carcass  upon  the  hind  legs,  in  the  act  of  serving  ewes.  Most  of  the 
ewes  will  be  tupped  during  the  second  week  the  tup  is  amongst  them ; 
and,  in  the  third,  they  will  all  be  served.  It  is  likely  that  some  of  the 
first  served  ewes  will  return  in  season,  and  these  should  be  specially 
noticed  by  the  shepherd^.  ^  it  is  not  improbable  they  will  become  tup- 
eild.  The  ruddle  requires;tp  be  renewed  almost  daily,  and  even  oftener, 
when  the  tupping  is  activ^. 

(3002.)  Tups  are  not  selected  for  ewes  by  mere  chance,  but  accord- 
ing as  their  qualities  may  improve  those  of  the  ewes.  When  ewes  are 
nearly  perfect,  they  may  be  selected  for  breeding  tups.  A  good  ewe 
flock  should  exhibit  these  characteristics: — strong-bane,  supporting  a 
roomy  frame,  affords  space  for  a  large  development  of  flesh, — abundance 
of  wool  of  good  quality^  keeping  the  ewes  warm  in  inclement  weather, 
and  ensuring  profit  to  the  breeder, — a  dispoeition  to  fatten  earfy^  which 
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enables  the  breeder  to  get  quit  of  his  draft-sheep  readily, — ^and  beinff 
proltficy  which  increases  the  flock  rapidly,  and  is  also  a  source  of  profit« 
Every  one  of  these  properties  is  advantageous  in  itself,  but  when  all 
are  combined  in  the  same  individuals  of  a  flock,  that  flock  is  in  a  high 
state  of  perfection.  Now,  in  selecting  tups,  it  should  be  observed 
whether  or  not  they  possess  one  or  more  of  those  qualities,  in  which 
the  ewes  may  be  deficient,  in  which  case  their  union  with  the  ewes 
will  produce  in  the  progeny  a  higher  degree  of  perfection  than  is  to 
be  found  in  the  ewes  themselves,  and  such  a  result  will  improve  the 
state  of  the  future  ewe  flock ;  but,  on  the  contrary,  if  the  ewes  are 
superior  in  all  points  to  the  tups,  then  of  course,  the  use  of  such  tups 
will  only  serve  to  deteriorate  the  future  ewe  flock. 

(3003.)  After  3  weeks  have  elapsed  from  putting  the  tup  amongst 
the  ewes,  he  should  be  withdrawn ;  because  lambs  begotten  so  long 
after  the  rest,  will  never  coincide  with  the  flock.*  Tups  should,  after 
serving,  be  put  on  good  pasture,  as  they  will  have  lost  a  good  deal 
of  condition,  being  indisposed  to  settle  during  the  tupping  season. 
The  ewes  and  gimmers  may  now  be  classed  together,  and  gdt  such  or- 
dinary pasture  as  the  farm  afibrds.  During  the  autumnal  months,  they 
will  find  plenty  of  food  in  the  pasture  fields,  but  in  winter,  rather  than 
be  fed  on  turnips,  a  rough  pasture-field  should  be  reserved  for  them. 
When  they  have  no  such  pasture,  they  will  require  to  be  put  on  a  break 
of  turnips  for  2  or  3  hours  every  day ;  but  it  should  be  borne  in  mind, 
that  a  fat  ewe  always  bears  a  small  lamb,  and  is  very  subject  to  inflam- 
matory fever  after  lambing,  from  the  recovery  of  which,  if  she  ever 
recover,  the  probable  result  will  be  scantiness  of  milk.  Swedish  turnips 
will  produce  this  efiect  on  ewes  more  readily  than  other  kinds,  there- 
fore a  few  white  turnips  should  be  reserved  for  them  as  long  as  prac- 
ticable, should  they  receive  turnips  at  alL* 

(3004.)  Immediately  after  the  arrangement  for  tupping  the  ewes  are 
made,  part  of  the  sheep-stock  undergo  a  preparation  for  being  put  on 
turnip,  and  the  preparation  consists  of  bathing  them  with  a  certain  sort 
of  liquid.  I  have  said  that  sheep  are  affected  by  a  troublesome  insect, 
the  keb  or  ked,  or  sheep-tick,  fig.  456,  which  increase  so  much  in  num- 
bers, as  the  wool  grows  towards  autumn,  as  to  become  troublesome  to 
sheep ;  and  were  means  not  taken  to  remove  them,  the  annoyance  they 
occasion  the  sheep  would  cause  them  to  rub  themselves  upon  every  ob- 
ject they  can  find,  and  in  thus  breaking  their  fleece,  deteriorate  its  value 
to  a  considerable  extent.     Another  reason  for  bathing  sheep  is,  that  on 

•  See  i>aper  by  me  on  Drafting  Sheep  in  the  Quarterly  Journal  of  Agriculture*  vol. 
p.  1005— IL 
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ttzperiendiig  so  great  a  change  of  food,  as  from  grass  to  toraips,  cute* 
neons  emptions  are  apt  to  appear  on  the  skin,  even  to  the  extent  of  tin 
scab,  whidi  would  deteriorate  the  fleece  even  more  than  the  mbUng 
occasioned  by  the  ked.  The  liquid,  then,  which  would  be  of  serrioe, 
dboold  combine  the  properties  of  lolling  the  ked  with  certaintj,  and  of 
prerenting  enqptions  on  the  skin,  without  injury  to  the  stapleof  die  wool ; 
and  these  effects  are  attained  by  the  use  of  tobacco-liqoor  and  spbit  of 
tar,  the  former  instantly  destroying  the  ked,  and  the  latter  acting  as  a 
presenrative  to  tho  skin.  The  former  precaution  is  necessary  to  be 
exercised  on  all  classes  of  sheep,  but  the  latter  is  the  more  necessaxy  on 
deep  bought  to  fatten  on  turnips,  as  travelled  sheep  are  almost  alwaya 
aflbcted  with  cutaneous  eruptions,  and  especially  Black-fiwed  sheep 
direct  from  the  hills,  afW  they  have  been  on  turnips  for  some  time.  As 
a  matter  of  safety,  then,  for  your  own  flock,  however  dean  it  mi^  be^ 
every  sheep  that  you  hvy  from  another  flock,  whether  intended  fbr  fted* 
ing  on  turnip  or  for  augmenting  your  own  flock,  should  be  bathed  im- 
mediately on  its  arrival  on  your  farm,  and  before  it  can  possibly  have- 
had  time  to  contaminate  your  own  sheep. 

(3005.)  The  materials  used  in  the  baik  are  tobacco,  q^irit  of  tar,  soft 
soap,  and  sulphur  vivnm.  The  tobacco  is  best  used  in  the  state  of  leaf, 
but  I  understand  it  is  illegal  for  tobacconists  to  sell  tobacco  in  the  lesf. 
Being  used  in  the  proportion  of  1  lb.  of  tobacco  to  every  20  sheep, 
it  is  put  into  a  boiler  with  1  quart  of  water  for  every  1  lb.  of  tobacco, 
and  boiled  gently  for  several  hours.  The  tobacco  is  then  wrung  out, 
and  returned  again  into  an  empty  boiler  with  ^  quart  of  fresh  water 
for  every  1  lb.,  and  boiled  as  long  as  any  colouring  matter  can  be  ob- 
tained from  it,  when  it  is  wrung  out  and  thrown  away.  The  entire  water 
will  have  boiled  in  to  1  quart  to  1  lb.  of  tobacco.  This  forms  a  decoction 
of  tobacco  which  is  nmch  better  than  an  infusion.  The  soft  soap  is  used 
in  the  proportion  of  1  lb.  to  every  20  sheep,  and  is  dissolved  thoroughly 
in  a  sui&cient  quantity  of  warm  water.  The  sulphur  vivum  is  pounded 
fine  and  mixed  with  the  soap  in  the  proportion  of  ^  lb.  to  20  sheep,  and  it 
combines  with  the  soap  in  some  degree,  but  when  both  are  mixed  with  the 
tobacco-liquor,  the  sulphur  is  apt  to  be  thrown  down  in  the  original  state 
of  powder.  I  don't  know  of  what  particular  use  the  sulphur  vivum  is,  fbr 
the  greater  proportion  of  it  is  certainly  precipitated  to  the  bottom  before 
it  is  used,  unless  its  sulphureous  property  may  serve  to  prevent  the  ked 
breeding  again  for  a  time ;  but  if  this  is  its  only  use,  the  flour  of  sulphur 
should  be  more  efficacious.  The  tobacco-liquor  is  put  into  a  tub,  and  the 
solution  of  soft  soap  and  of  sulphur  vivum  are  intimately  mixed  with  it. 
The  bath  thus  made  is  administered  by  means  of  a  tin-flask  capable  of 


op  B&tHING  SHEEP.  llll 

easily  holding  1  quart,  uid  primded  with  a  long  npont,  hy  ^ich  to  pom- 
it  along  the  shedded  wool  of  the  sheep.  The  spirit  of  tar  is  poured  into 
the  flask  of  Mqaor  when  abont  to  be  used,  in  the  proportion  ot^a.  wine- 
glass to  I  quart,  and  stirred.  Some  people  use  stale  urine  over  and 
above  these  materials  for  the  professed  purpose  of  making  the  bath 
stronger,  but  I  cannot  see  how  it  can  strengthen  any  c^  these  ingre- 
dients ;  for,  as  to  any  caustio  efi^  upon  the  skin,  a  small  additMu  of  the 
spirit  of  tar  will  have  a  much  greater  effect  than  the  urine.  If  the 
urine  ia  employed  with  a  view  to  its  ammoniacal  vapour  destroying  tbe 
'  insects,  that  may  be  a  good  plea  for  its  employment  in  summer  to  pre- 
vent the  exten^oQ  of  insect  vermin ;  but  in  autumn,  when  the  keds  afe 
entirely  destroyed  by  the  spirit  of  tar,  and  will  not  again  appear  till 
spring  in  a  new  pn^ny,  the  urine  seems  useless  in  winter. 

(3006.)  This  is  an  effectual  batb,  and  is  not  expensive,  the  tobacco 
being  3s.  6d.  per  lb.,  a  bottle  of  spirit  of  tar  Is.  6d.,  soft  soap  6d.,  and 
sulphur  vivum  Is.  per  lb.,  give  a  cost  of  5s.  6d.  for  20,  or  S^d.  per  sheep. 
But  it  should  be  mentioned,  in  regard  to  this  bath,  that  though  in  very 
common  use  it  tinges  the  colour  of  the  wool,  and  is  raare  expensive  than 
Borne  other  baths  to  be  adverted  to  hereafter. 

(3007.)  An  useful  implement  in  bathing  sheep  is  the  ^Min^-ffOf)/,  fig. 
540,  which  is  made  of  the  best 

ash.     It  consists  of  a  seat  o,  for  Firste. 

the  shepherd  to  sit  on  while  bath- 
ing the  sheep,  1  foot  square  ;  tbe 
sparred  part  is  3  feet  long,  and  I 
30  inches  wide  in  front  from  £ 
c,  its  greatest  width  being  across 
at  d.  The  legs  e,  e,  &c.,  are  18 
inches  high,  attached  by  means 
of  iron  rods  passed  through  their 
upper  part  and  tbe  ftame  of  the 
stool,  and  secured  with  nut  and  ^^^  iiiai««-rr»oi  >■■  ■>!». 

screw, 

(3008.)  The  bathing  is  conducted  in  this  way.  A  sheep  is  caught 
and  placed  on  the  stool  on  its  belly,  with  its  4  legs  through  the  spar^ 
and  its  bead  towards  the  seat  a,  on  which  the  shepherd  sits  astride.  Tb6 
wool  is  shed  by  the  shepherd,  with  the  thumbs  of  both  hands,  from  one 
end  of  the  sheep  to  the  other,  and  when  he  has  reached  the  farthest  end 
of  the  shed,  an  assistant,  a  field-worker,  pours  the  liquor  Irom  the  flask 
equally  along  the  shed,  while  kept  open  by  the  shepfaenl  with  both  hands. 
The  sheds  made  are  1  along  each  side  of  the  back  bone,  1  along  the  ribs 
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on  each  nde,  1  along  each  aide  of  tfaebdly,  1  along  the  nape  of  the  node, 
1  along  each  side  of  the  neck,  and  1  along  the  counter.  From  these  sheda 
the  hath  will  cover  the  whole  body.  The  sheep  is  tamed  on  the  aidea 
and  back  to  obtain  easy  access  to  all  these  several  parts.  Additional 
ligaor  is  pat  on  the  tail,  head,  scrotom,  inside  of  the  thighs,  brisket, 
root  of  the  neck,  and  top  of  the  shoulder,  because  these  are  parte  most 
likely  to  be  affected  by  scab,  and  are  chiefly  the  seats  of  the  nidi  of  in- 
sects.  The  shepherd  and  his  assistant  will  bathe  40  sheep  in  a  day. 
Dry  weather  should  be  chosen  for  bathing,  else  the  rain  will  wash  away 
the  newly  applied  bath ;  and  coarse  clothes  should  be  worn  by  those  who 
administer  the  bath,  as  it  is  a  very  dirty  process.  When  the  sheep  an 
Ij^  on  their  back  on  the  stool,  their  legs  are  not  tied,  so  the  assistant 
should  be  aware  of  receiying  a  kick  from  the  hind  feet  on  the  &ce,  ot 
on  the  flask. 

(8009.)  Shortly  after  bathing,  the  keds  may  be  seen  adhering  to  the 
pomts  of  the  wool  dead ;  and  when  sheep  are  much  infested  by  this 
Termin,  the  fleece  may  be  seen  speckled  thick  with  their  bodies.  Sheep 
are  diflTerently  affected  with  keds ;  and  those  which  recoyer  from  a  lean 
or  stinted  state,  to  one  in  better  condition,  on  a  change  of  food,  are 
most  liable  to  be  overrun  with  them,  as  cattle  are  with  lice  when  im- 
proving in  condition  on  turnips.  This  being  the  case,  the  ked  may  be 
expected  to  increase  rapidly  on  sheep  that  have  been  some  time  on  tur- 
nips, and  hence  the  necessity  of  bathing  sheep  before  being  put  on  tur- 
nips. Hoggs  are  most  liable  to  their  attack,  because,  perhaps,  they  get 
most  rapidly  into  condition  after  being  some  time  weaned. 

(3010.)  Hoggs  are  bathed  first,  and  then  the  ewes,  though  not  at  the 
same  period ;  for  if  hoggs  are  put  early  on  turnips,  say  the  middle  of  Oc- 
tober, the  ewes  will  not  have  been  tupped  by  that  time,  and  they  should 
not  be  bathed  till  after  being  tupped,  as  the  smell  of  the  bath  might 
interfere  with  the  eiHuvium  of  the  season,  and  deceive  the  tup ;  and  its 
effects  upon  the  skin  may  also  interfere  with  the  coming  of  the  season 
upon  the  ewe.  Be  the  effects  of  bath  what  they  may,  the  safe  practice 
is  not  to  bathe  flock-ewes  till  after  having  been  tupped ;  and  on  this  very 
account,  the  bathing  of  ewes  ought  to  be  conducted  with  very  great 
care,  as  a  twist  or  rack  given  to  the  body  in  catching,  and  lifting  them  on 
and  off  the  stool,  may  cause  them  to  cast  lamb,  and,  for  fear  of  such  ac- 
cidents, the  sooner  they  are  bathed  after  being  tupped  the  better,  the 
body  being  then  not  much  under  the  influence  of  the  foetus.  I  don^t 
know  that  any  case  of  ewes  casting  their  lamb  can  be  traced  to  this  par- 
ticular cause,  but  it  is  a  fact,  that  injury  to  the  body  of  any  animal  in 
the  period  of  gestation,  is  liable  to  cause  abortion ;  and  there  is  no  rea- 
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son  why  injuries  sustained  at  bathing  should  not  produce  that  effect,  as 
-well  as  other  injuries,  though  I  believe  this  particular  source  of  injury 
has  been  entirely  overlooked  by  farmers.  The  tups  should  be  bathed 
immediately  before  or  after  the  ewes. 

(3011.)  A  syringe  has  been  recommended  for  use  in  the  application  of 
bath  to  sheep,  because  it  is  imagined  it  might  be  introduced  amongst 
the  wool  without  breaking  the  consistency  of  the  fleece,  which  shedding 
always  does.  No  doubt,  fleeces  which  have  been  shedded,  that  is,  divided 
into  portions  indicated  by  the  locks,  are  more  apt  to  be  blown  asunder 
by  the  wind,  but  this  is  only  for  a  short  time,  after  which  they  recover 
their  coherence;  and  the  uncertainty  attending  the  knowledge  of  whether 
the  entire  body  is  covered  by  the  bath  when  applied  by  a  syringe,  more 
than  counterbalances  any  advantage  it  may  afford  by  keeping  the  fleece 
entire.  From  the  viscid  nature  of  the  bath,  too,  it  is  not  improbable 
that  a  syringe  will  not  part  with  the  liquid  at  all  times  with  the  same 
facility.  Such  an  instrument,  besides,  in  the  hands  of  a  rude  operator, 
may  tear  off  piles  of  wool  unhidden  to  view,  and  even  abrade  the  skin. 
I  am  much  disposed  to  believe  that  the  manual  operation  of  bathing  will 
not  easily  be  superseded  by  mechanical  means. 

(3012.)  Instead  of  bathing  sheep  in  this  manner,  which  is  the  old- 
fashioned  one,  it  has  of  late  years  been  recommended  to  dip  them  in 
tubs  containing  liquids,  that  answer  the  same  purpose  as  the  bathing 
materials  I  have  spoken  of.  It  is  obvious,  that  a  liquid,  to  be  applied 
with  certainty  to  the  entire  body  of  the  sheep  through  its  wool,  must  be 
as  limpid  as  water ;  and,  accordingly,  all  the  dipping  compositions  are 
dissolved  in  large  quantities  of  water.  A  solution  of  corrosive  sub- 
limate would  easily  kill  keds  and  harden  the  skin,  and  a  solution  of  it 
may  be  made  as  limpid  as  water ;  but  although  I  do  not  know  the  com- 
position of  dipping  solutions,  many  varieties  of  which  are  now  sold,  I 
am  told  that  not  a  few  of  them  contain  arsenic ;  which  being  the  case, 
I  would  not  employ  them  myself,  or  advise  you  to  do  it,  as  I  have  often 
said  that  the  use  of  any  substance  which  contains  arsenic  ought  to  be 
scrupulously  avoided  on  every  farm  on  which  live-stock  are  reared.  I  ob- 
serve that  Bigg's  sheep-dipping  composition,  which  is  used  by  some 
farmers  of  my  acquaintance,  is  sold  at  9d.  per  lb.,  or  in  casks  of  100  lb., 
sufficient  to  dip  500  sheep,  for  L.3,  10s.,  or  rather  more  than  l^d.  per 
sheep,  which  is  certainly  a  cheap  application ;  but  I  do  not  know  what 
it  is  compounded  of.  Mr  Wilson  of  Coldstream  has  also  contrived  a 
dipping  mixture,  which  answers  well  for  killing  vermin  in  sheep,  as  also 
for  improving  the  wool.  Farmers  of  my  acquaintance,  who  have  used 
it  for  15  or  16  years,  speak  highly  of  it  as  a  comfort  to  sheep,  and  an 
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bnptoiftir  isi  V9WA.  Hie  n^ixtare  is  sold  in  paid»ts.  BadipttdcMte 
aidved  hi  2  imperial  g&Ucms  of  bofling  water  f<nr  10  iiiimtiteB,  and  poured 
'  Into  a  large  tab,  containing  40  gaUons  of  cold  water.  Add  4  lb.  of  iofi- 
8oap  to  every  packet,  and  the  quantity  will  bathe  SO  hoggs.  It  will  de- 
«ttoy  all  kinds  of  vermin  in  sheep  in  i  an  hour,  and,  aooofding  to  Mr 
WilMm^B  statement,  costs  not  more  than  i  of  any  other  bath  now  in  nse, 
Imt  the  exact  amount  of  its  cost  I  do  not  know.  The  dipping  appamftds 
oonsiBts  of  a  box  fbr  holding  the  bath,  to  one  sideof  which  is  attached  a 
drainer,  npon  wUdi  tlie  bathed  sheep  are  placed,  and  the  liqidd  sqneesed 
'^t  of  their  wod»  From  the  drainer  the  sheep  are  did  down  a  short  in* 
olined  plane  into  a  pen  in  which  ilie  bath  drips  from  them,  and  mns 
away  by  a  channel,  and  is  Collected  in  a  vessel  fbr  use  again.  The  appa- 
ratus fa  Hi  fbet  in  length,  2  feet  9  inches  in  height,  and  4i  feet  in  width. 
The  bath-box  contains  126  gallons,  and  the  pen  10  or  12  hoggs  at  a  time. 
The  sheep  are  d^ped  in  this  way : — Every  sheep  is  held  by  2  men,  1 
•liolds  the  head  with  the  right  hand,  and  the  2  fore  foot  with  the  left ; 
•the  other  man  holds  the  2  hind  legs.  They  dip  the  entire  body  of  the 
sheep,  with  the  back  undermost,  in  the  bath,  with  the  excepticm  of  the 
head.  They  then  place  the  sheep  upon  the  drainer,  squeeze  some  of  the 
bath  out  of  the  wool  with  the  hand,  and  this  part  of  the  bath  returns 
immediately  into  the  box.  The  sheep  is  then  slid  down  on  its  side  mi 
the  inclined  plane  into  the  pen,  where  it  remains  for  a  time  to  drip  its 
wool  of  superfluous  bath.  The  pen  is  provided  with  a  door,  by  which 
the  bathed  sheep  walk  out.  In  this  way  3  men  and  1  boy  can  dip  2B 
scores  of  hoggs  in  7  hours.  This  is  quick  work,  and  is  certainly  a  great 
saving  of  time  and  labour,  aud  also  of  bath.  Should  experience  speak 
in  future  as  favourably  of  this  process  as  it  has  hitherto  done,  it  will,  no 
doubt,  entirely  supersede  the  old  bath  of  tobacco-liquor  and  spirit  of 
tar  described  above. 

(3013.)  On  carae  land,  and  on  farms  in  the  neighbourhood  of  towns,  no 
ewe-flock  is  kopt,  a  few  wethers  being  perhaps  fed  on  turnips  on  the  latter. 
Ewes  are  not  kept  on  cUl  pastoral  farms^  some  being  better  adapted  for  feed- 
ing than  rearing  sheep ;  and  even  where  kept  on  land  subject  to  rot  only  in  wet 
seasons,  a  flying  stock  is  preferred  to  a  standing  one.  Hard  short  pasture  is 
best  for  a  standing  flock  of  ewes  on  pastoral  farms,  because,  though  the  lambs 
may  be  small  on  such  ground,  and  would  continue  so  were  they  retained  oa 
their  native  pasture,  they  are  sound  and  hardy,  and  never  fail  to  grow  and 
thrive  when  removed  to  a  more  genial  climate  and  luxuriant  pastiirage. 

(3014.)  Ewes  of  a  standing  flock  are,  of  course,  drafted  on  a  hill  as  on  a  low 
farm,  and  the  same  principles  of  drafting  apply  to  both.  The  season  of  tupping 
is  a  month  later,  near  the  middle  of  November  being  chosen  for  that  matter, 
as  the  middle  lef  April  is  early  enough  for  lambs  to  be  dropped  on  the  hills. 

(3016.)^ili  flocks  are  also  prepared  for  winter  by  an  i^f^plication  on  their 
skin,  not  n^^ly,  however,  for  the  purpose  of  killing  vermin,  but  of  protecting 
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them  against  the  severe  effects  of  inordinate  cold  and  wet.  For  this  latter 
purpose  a  thin  liquid  would  not  suffice  ;  it  must  have  such  a  consistence  as  t6 
withstand  melting  by  the  natural  temperature  of  the  bodj,  and  of  being  washed 
away  by  the  most  drenching  rains.  The  substances  supposed  to  possess 
those  properties  in  a  high  degree  were  tar  and  butter.  The  tar  itself  would 
have  effected  both  purposes,  as  its  pitchy  quality  would  prevent  its  melting  at 
a  low  temperature,  and  rain  has  little  effect  upon  it ;  but  butter  was  added 
with  a  view  to  neutralizing  the  caustic  effect  of  tar  upon  the  skin,  and  at  the 
same  time  to  encourage  the  growth  of  wool.  When  the  skin  of  sheep  is  covered 
with  such  substances,  they  are  said  to  be  smeared. 

(3016.)  Now  this  practice,  contrary  to  most  practices  in  farming,  is  unsup*- 
ported  by  theory,  and  indeed  by  common  sense ;  for  why  should  it  be  imagined 
that  plastering  over  the  skin  with  an  adhesive  substance,  thereby  artificially 
stopping  every  pore  in  the  skin  of  an  animal  susceptible  of  perspiration,  and 
rendering  it  uncomfortable  in  feeling,  should  protect  its  body  from  cold,  while 
its  natural  clothing  of  wool,  the  most  non-conducting  of  all  substances,  is 
incapable  of  affording  it  that  protection  1  Does  not  common  sense  suggest 
the  natural  consequence  of  plugging  up  the  pores  of  an  animaPs  skin,  to  be 
injurious  to  its  health  ?  Why  should  any  external  application  to  the  skin  pro- 
mote the  growth  of  wool,  when  that  substance  derives  its  entire  support  from 
the  body  of  the  animal?  No  doubt,  owners  of  vety  lean  sheep  may  have 
their  flocks  overcome  with  the  united  effects  of  rain  and  cold,  but  they  might 
also  ha^e  observed  that  sheep  in  such  condition  are  not  sufficiently  covered 
with  wool  to  protect  their  lean  bodies  from  the  elements.  Common  sense 
suggests  that  a  thicker  covering  of  flesh  and  fat  on  the  bodies  will  withstand 
cold,  and  throw  off  rain  as  well,  at  least,  as  tar,  while  the  natural  functions 
of  a  clean  skin  would  be  preserved ;  that  a  thick  covering  of  flesh  and  fat  will 
also  promote  the  growth  of  wool  as  well,  at  least,  as  butter ;  and  that  a  thick 
covering  of  wool,  and  flesh,  and  fat,  will  ward  off  cold  and  rain  as  well,  at 
least,  as  any  substitute  that  man  can  apply.  Food  and  shelter,  then,  are  alone 
wanting  to  free  hill-flocks  from  the  filthy  process  of  smearing ;  and  it  is  cheer- 
ing to  observe  hill- farmers  arriving  at  this  conviction,  by  their  daily  experience 
of  the  inefiicacy  of  smearing,  as  an  equivalent  for  food  and  shelter.  Of  course 
mountain  sheep,  like  all  others,  should  be  relieved  from  the  annoyance  of 
vermin. 

(3017.)  But  another  circumstance,  extrinsic  of  the  farm,  tends  to  force  the 
same  conviction  on  hill-farmers,  namely,  the  desire  of  woollen  manufacturers  to 
obtain  wool  free  of  extraneous  matter,  not  merely  because  it  suits  their  pur- 
pose better,  but  because  there  is  less  waste  in  manufacturing  it  than  the  ordi-' 
nary  wool,  as  supplied  from  hill- farms.  The  waste  in  scouring  and  dyeing  wool 
that  has  been  smeared  at  all  is  i,  and  when  it  has  been  smeared  with  tar  and 
butter,  it  amounts  to  f  of  its  bulk.  This  being  the  result  of  the  wool,  as 
managed  by  the  hill-farmer,  he  need  not  be  surprised  at  the  low  price  offered 
for  it  by  dealers.  It  ■  might  be  impolitic  to  relinquish  smearing  entirely,  until 
other  means  are  substituted  to  render  it  useless ;  because  the  constitution  of 
hill-sheep  may  have  been  so  affected  by  the  influence  of  smearing,  that  to 
abandon  it  suddenly  might  endanger  their  health ;  still  the  day  should  be,  with 
anxious  hope,  looked  for,  when  smearing  shall  be  regarded  as  the  relic  of  a 
barbarous  system  ;  and  were  the  hill-farmer,  in  the  mean  time,  to  try  experi- 
ments on  a  portion  of  his  flock,  whether  health  and  vigour  could  not  be  attained 
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witboot  imeariiigy  by  meaof  of  gtorei  of  food  in  winter,  to  bo  uei  in 
of  omeigen^»  ond  of  increaiod  wannth  in  lairs,  by  moani  of  ghdter^ooaM 
tfaeto  points  bo  proved  by  fiurnierB  on  actual  experiment,  and  then  by  aotnal 
OKperience,  landlords  wooU  then  faavo  a  slrong  indooement  to  assist  their  ten- 
ants to  raise  a  soflBeiency  of  winter  food  either  of  turnips,  or  of  irrigsted 
meadow-hay  in  localities  best  suited  to  each,  and  to  plant  extensiTely  in  soeh 
situations  as  to  afford  the  greatest  extent  of  shelter.* 

(3018.)  There  are  many  varieties  of  salves  in  use,  and  trials  of  new 
ones  every  year  evince  the  dissatisfaction  of  hill-farmers  in  them  all;  and 
after  all  trials  have  failed,  and  I  have  no  hesitation  in  affirming  my  belief  that 
they  will  all  ftil,  as  sabstitates  for  flesh  and  fat,  to  raiso  wool  worth  the  ma- 
nn&otnrer^s  oonsidaration,  then  we  may  expect  to  witness  the  entire  abandonment 
oftho  smearing  system;  though  it  should  bo  remembered,  that,  evm  after  smear- 
ing shall  have  been  abandoned,  some  application  will  be  requisite  to  destroy 
vermin  on  sheep ;  and  from  some  remarks  of  Mr  Boyd,  of  Innerieithen,  on  the 
efficacy  of  a  new  salve  approved  of  by  several  hill-farmers,  it  would  appear  that 
its  chief  quality  consists  in  destroying  vermin.f  That  vermin  oi^^t  to  be 
destroyed  at  all  hazards,  is  obvious,  from  the  circumstance,  when  sheep  of  any 
sort,  uid  especially  those  on  the  hills,  are  annoyed  by  them,  they  will  not  settle 
to  their  food,  they  will  rub  against  any  object  they  can  find,  a  stone^  tree  stump, 
earthy  bank,  or  roots  of  heraer,  and  they  thus  tear  their  wool  off,  and  expose 
themselves  more  and  more  to  the  effects  of  the  weather.  They  also  run  about 
impatiently,  and  become  heated,  and  then  become  chilled  by  the  first  Uast  they 
afterwards  encounter.  Bain  makes  vermin  more  active,  and  the  constant  an- 
nojance  created  by  their  increased  activity,  is  almost  fit  to  render  sheep  frantic. 

(3019.)  Salves  are  so  rife,  that  I  am  not  sure  I  have  even  heard  ail  their 
names ;  but  these  I  have  noticed : — Common  tar  and  butter,  in  the  propor- 
tion of  30  lb.  of  butter  and  20  quarts  of  tar ;  common  tar  20  quarts,  and  30  lb. 
of  palm  oil ;  white  tar  20  quarts,  and  butter  30  lb. ;  white  tar  20  quarts,  and 
hogs*  lard  30  lb. ;  melted  butter  applied  as  oil ;  hogs'  lard  applied  as  salve ; 
whale-oil ;  Taylor's  salvo ;  Wilson*  s  dipping  mixture  ;  tar  and  grease ;  turpen- 
tine and  grease  ;  arsenic,  black-soap,  butter,  and  fish-oil ;  arsenic,  butter,  black- 
soap,  and  turpentine  ;  oil  and  tallowr.  Of  all  these,  every  one  raises  his  voice 
against  the  use  of  common  tar  and  butter,  or  common  tar  and  grease,  and  white 
tar  and  butter  partake  of  the  same  condemnation.  Hogs*  lard,  oil,  and  butter, 
applied  by  themselves,  though  liable  to  be  washed  away  with  heavy  rains,  are 
held  in  considerable  esteem.  The  3  following  salves  are  well  recommended,  and 
are  considered  improvements,  by  the  farmers  of  Peebles  and  Selkirk  shires,  on 
those  in  common  use. 

j  lb.  crude  white  arsenie,  at  7d.  per  lb.      • 
28  lb.  batter  at  5^.  per  lb.,  or  in  wholesale  98.  6d.  per  ) 
stone,  of  22  lb., f 

5  lb.  black-soap,  at  4d.  per  lb.,  .... 

10  lb.  rough  turpentine,  at  l|d.  per  lb.,      •        .        , 
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•  See  tome  rational  obserrations  and  convincing  experiments  of  Mr  M'Tork  of  Hastinn 
HaU,  in  DamfHessliire,  on  the  impossibility  of  smearing  to  promote  the  growth  of  wool,  in 
voL  xIt.  p.  062-62  of  the  Prize  Essays  of  the  Highland  and  Agricultural  Society. 

t  Priie  Essays  of  the  Highland  and  Agricultural  Society,  voL  xiv.  p.  62^ 
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This  oompoand,  with  60  quarts  of  water,  forms  8  salye  for  100  sheep,  and  costs 
something  more  than  Ifd.  per  sheep.  The  water  being  heated,  serves  to  keep 
the  salve  in  a  liquid  state  during  the  time  it  is  applied  to  the  sheep ;  and  too 
much  attention  cannot  be  bestowed  on  stirring  the  mixture,  as  the  arsenic  is  apt 
to  fall  to  the  bottom,  and  equal  attention  is  required  to  the  spreading  of  the 
salve  evenly  on  the  skin.  This  salve  was  proposed  by  Mr  Ballantjne,  Holjlee, 
in  Feebleshire,  and  differs  from  that  adopted  in  1833,  by  the  addition  of  the 
turpentine,  which,  having  adhesive  properties,  it  is  said  to  keep  the  wool  closer 
over  the  sheep.     Another  salve  consists  of  the  following  ingredients : — 

1  lb.  arsenic,  at  7d.  per  lb.            •        .         •        .        • 
12  lb.  batter,  at  5^.  do., 

3  lb.  black-soap,  at  4d.  per  do 

2  bottles  of  best  fish-oil,  at  Ss.  4d.  per  gallon, 
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These,  mixed  vdth  60  quarts  of  water,  will  bathe  100  sheep,  at  a  cost  of 
under  Id.  per  sheep.  The  recipe  for  making  this  salve  is  this :— '*  To  12 
quarts  of  water,  add  3  lb.  of  black-soap ;  and  when  it  comes  to  the  boil  add  1  lb. 
arsenic,  and  let  the  whole  boil  together  for  10  minutes.  Then  add  12  lb.  of  but- 
ter, and  the  2  bottles  of  fish-oil,  and  boil  the  whole  5  minutes  longer,  stirring 
the  mixture  all  the  time.  Then  pour  in  as  much  water  as  to  make  the  60  quarts. 
When  used,  a  little  is  heated  at  a  time  in  a  pot,  as  it  is  too  thick  for  use  when 
cold.  It  should  be  poured  on  the  sheep  out  of  a  tin  tea-pot,  and  a  long-handled 
tin-ladle  should  be  used  for  stirring  up  the  mixture  in  the  pot,  and  pouring  it 
into  the  tea-pot.  The  last  quantity  of  the  mixture  should  have  a  little  water 
added  to  it,  as  it  will  become  too  strong  by  reason  of  the  deposition  of  the  arsenic 
to  the  bottom."  The  deposition  of  the  arsenic,  Uke  that  of  the  sulphur  vivum» 
alluded  to  above,  should  render  the  efficacy  to  be  derived  from  its  use  equally 
problematical. 

(3020.)  This  salve,  when  liquid,  is  put  on  the  sheep  in  this  manner :— '*  The 
sheep  should  be  laid  on  the  smearing-stool,  fig.  540,  in  such  a  position,  as  when 
the  first  shed  is  drawn  from  the  ear  to  a  little  below  the  loin-bone,  the  mixture 
may  run  towards  the  middle  of  the  back.  This  shed  will  be  along  the  upper  part 
of  the  ribs,  and  about  5  or  6  inches  from  the  back,  and  into  it  should  be  poured 
a  double  quantity  of  the  liquid.  This  will  serve  to  saturate  all  the  wool  left  un- 
opened towards  the  back.  Other  3  long  sheds  on  the  side,  2  on  the  edge  of 
ihe  belly,  2  on  the  shoulder  and  neck,  with  a  little  on  the  breast,  between  the 
thighs,  and  the  fore  part  of  the  hip,  will  suffice  for  one  side.  Then  turn  up 
the  other  side  of  the  sheep,  and  lay  it  exactly  in  the  same  position  as  at  first,  that 
is,  with  the  back  lowermost,  to  facilitate  the  liquid  mixture  running  towards  it, 
which  it  will  readily  do,  Then  pour  on  this  side  as  on  the  other,  always  taking 
care  not  to  carry  the  sheds  towards  the  tail  farther  than  in  a  line  drawn  from  the 
top  of  the  loin  to  the  middle  of  the  thigh.  The  descent  from  that  line  being 
towards  the  tail,  the  liquid  will  find  its  way  to  that  part.  The  principal  object 
to  be  attended  to  in  the  above  process  is  to  keep  the  exposed  parts  of  the  ani- 
mal as  free  of  sheds  in  the  wool  as  possible,  which  will  thus  be  done,  and  yet 
the  whole  of  the  wool  be  sufficiently  saturated  with  the  mixture.''*    The  hinder 

•  Prise  Esiays  of  the  Highland  and  Agricaltnral  Society,  vol.  ziv  p.  67-8. 
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ptii  of  »  Amp  bowi  tbo  oomnoI  wool,  and  m  h  ahrays  oxpoooi  thai  pari  to 
tb0itari»»Miaathatop€f  tlMbaekiB  most  azpoied  to  fidli  of  nm^theM  parts 
biK^  ^oeiaUjkoptyWe  <tfA$i»^  tbeirool  will,  wttib  greater  diffionby^  betlnowB 
qpen  bj  tho  vind.  WImb  naii^  this  l]qitid»  the  diepherd  ihonld  proleet  hie 
hip  witb  •  leather  apvoB^  and  1  maa  and  1  bqj  will  poor  70  Aeep  in  %  daj ; 
tet  wben  every  tUig  ie  eoixvenieiiUj  plaeed,  and  no  dekj  incnired,  iSbny  will 
poor  80  in  tbat  tbne.  It  riumld  be  remarlcad,  howeifer,  that  aU  finiinl  aili 
{pfie  at  brown  tiagiaw  and  mose- waters  i^Abb  enplojed  to  waah  ebeep^  givoi  n  bfaM 
tinge  to  wQoL  both  of  which  have  to  begot  ridof  inmaanfiMtore,  thM^  aeMier 
may  injore  the  texture  of  wool. 

(8021.)  Th»  third  salve  alloded  to,  was  proposed  bj  Mr  Joseph  Stewut,  of 
Leslie»  in  Fift,  %  praetioal  shepherd.  A  lengthened  ezperienoe  in  tiie  mmot- 
mg  of  sheep  has  convlnoed  him  that  the  greater  nmnber  of  the  substances 
nsoally  emplojed  for  that  purpose,  are  more  or  less  ii^nriousy  both  to  the  sheep 
theoselfiQm  and,  of  course,  to  their  wooL  Such  he  considers  to  be  the  case  wiA 
tar,  turpentine,  tobacco-juice,  and  arsenic;  and  as  to  arsenic  he  regards  it  as  so 
deleterious  as  to  be  wholly  inadmissible  in  any  shape  whatever  into  sheqp  salve» 
an  opinion  in  which  I  am  quite  ready  to  comcide  with  him.  He  has  known 
sheep,,  after  being  smeared  with  a  salve»  of  which  arsenic  formed  a  portion*  re- 
main in  9k  dull  and  unthriving  state  aU  winter;  and  when  the  use  of  sueba  sahre 
was  persevered  in  for  3  consecutive  years,  the  sheep  so  treated  almost  invarisr 
biy  lost  theb  teeth.  To  av<Mid  such  evils,  he  had  recourse  to  simpler  substances, 
stod  found  that  %  mixture  of  oil  and  taUow,  in  equal  proportions,  answers  the 
purpose  exeeedingly  well.  These  may  be  lued  alone,  or  in  admlxtnre  with  % 
small  quantity  of  tar ;  but  he  conceives  that  the  oil  and  tallow  of  themselves 
fi)rm  the  best  salve  for  sheep  that  has  hitherto  been  tried,  and  is  convinced,  that 
if  the  sheep-farmers  of  Scotland  would  use  that  salve  alone,  they  would  find 
their  advantage  in  obtaining  about  \  more  money  for  the  wool  on  account  of  its 
superior  quality,  as  a  natural  consequence  of  the  improved  condition  of  their 
sheep. 

(3022.)  In  applying  tar-salve  to  sheep,  when  thick,  it  may  be  taken  up  on 
the  fore  and  middle  fingers  of  the  right  hand,  and  spread  along  the  shed,  and 
worked  amongst  the  wool ;  and  when  thin,  the  entire  hand  in  a  hoUow  shape  is 
used  for  lifting  and  pouring  it  on,  and  working  it  in.  The  stool  is  employed  for 
laying  the  sheep  on,  though  this  convenient  implement  is  not  used  at  all  places. 

(3023.)  Another  method  of  protecting  sheep  in  the  hills  from  the  effects  of 
weather,  is  Iratting^  that  is,  covering  them  with  a  cloth  ;  and  as  a  protection 
from  cold,  and  a  means  of  keeping  tjie  fleece  dry,  it  must  be  infinitely  superior 
to  all  the  salves  that  have  been  invented,  at  the  same  time,  it^wiU  not  dispense 
with  a  bath  for  killing  vermin ;  but  as  a  protection  to  wool,  it  is  as  effective  as 
any  salve,  as  has  been  satis£BM;torily  proved  by  Mr  M'Turk,  who  bratted  one 
side  of  8  sheep,  and  salved  the  other  side,  and  completely  bratted  2  sheep,  with- 
out any  salve  or  oil  at  all,  and  found  the  wool  derived  as  much  advanti^  from 
bratting  alone,  as  from  the  salve ;  proving  that  protection  from  weather  is  alone 
requisite  to  preserve  the  wool  on  sheep  in  a  desirable  state.  It  must  be  owned, 
however,  that  bratting,  as  formerly  practised,  imposed  a  great  deal  of  trouble  on 
shepherds  to  keep  the  cloths  on,  and  which,  if  not  done,  would  expose  the  sheep 
to  still  greater  risk  from  weather,  than  if  they  had  not  been  protected  at  all.* 

•  FrlseSanjiofth«H]cUaDdtadAgrkBltiirsiaodety,v<a.jiv.p.eOO, 
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''  The  prftQtic^  was  to  sqw  the  brat  to  the  wool  of  the  animate  whieh,  in  haoda 
little  accustomed  to  the  use  of  the  needle^  wa9  both  awkwardly  performed,  aad 
attended  with  great  trouble  and  loss  of  time.  It  was  also  very  inefficient »  for 
the  ¥oq1  to  whiQh  thQ  threads  were  attached  was  liable  to  be  pulled  QUt>  and 
when  one  part  of  the  brat  got  loose*  it  tended  to  detach  the  other  parts,  whilaa 
if  the  9heep  happened  to  be  attacked  with  scab  or  vermin,  it  seldom  failed  t9^ 
•djspla^  it;9|  Qovering,  by  rubbing  against  almost  every  object  that  came  in  its 
way.  ^eifk  a  more  frequent  cause  of  displacement  arose  from  the  shedding  of 
the  woqI  *  in  spring,  especially  if  the  sheep  happened  to  be  in  a  reduced  eendi- 
tio»." 

(3034,)  With  regard  to  the  kind  of  cloth  fit  for  brats,  that  is  very  well  suited 
fqt  the  paxpoae  which  is  **  made  from  the  refuse  wool  of  carpet  manufactories, 
equally  thick  and  warm  as  a  blanket,  and  can  be  got  for  6d.  per  yard*  If  cloth^ 
such  as  sa^ks  are  made  of*  be  employed,  it  may  be  had  for  4d,  per  yard.  When 
intended  &r  bratting  hoggs,  it  should  be  i  wide,  and  2  feet  will  be  sufficient  te 
cover  I  hogg.  When  intended  for  old  sheep  of  the  best  description,  the  brata 
may  be  made  larger  by  applying  the  doth  the  long  way,  and  we  have  then  27  , 
inchee  of  width  to  cover  ^e  back^  instead  of  24  inches,  and  it  can  be  cut  off  aa 
long  aa  the  laijgest  sheep  will  require.  The  brat  should  always  come  as  far« 
down  the  sides  as  to  cover  the  widest  part  of  the  ribs,  and  aU  the  back,  from 
the  ^il  to  the  back  of  the  neck..  The  most  ei:peditious  plan  of  selecting  hrata 
is  to  take  an  average^sized  sheep,  and  measure  the  cloth  for  it." 

(3025.)  **  Whei)  the  cloth  has  been  applied  te  the  individual  animal  intencM 
ta  wear  it,  the  parts  should  then  be  marked  to  which  the  different  straps  and 
strings  are  to  be  sewed,  to  hold  the  brat  in  its  proper  place.    A  strap  must  then 
be  fixed  to  one  of  the  front  corners,  in  a  diagonal  direction,  so  as  to  pass  beneath 
the  throatt,  and  sewed  to  the  other  cpmer  after  it  is  put  on,  in  the  same  way  as 
the  other  straps  whieh  are  intended  to  pass  through  beneath  the  legs ;  these  must : 
ba  sewed  only  at  the  one  end,  till  the  covering  be  put  upon  the  sheep,  and  thei^ 
the  other  end  can  be  sewed  so  as  to  make  the  brat  fit.    The  straps  should  he  ef 
some  soft  material,  that  they  may  not  chafe  and  injure  the  skin  when  the  sheep  : 
is  in  motion.     If,  when  made,  the  brats  are  dipped  in  coal  tar,  it  will  enabli^ . 
•them  the  better  to  resist  the  wet,  and  to  prevent  them  rotting.    If  taken  care  ef^ 
they  will  answer  the  eud  for  5  seasons.    They  ought  to  be  made  early  in  sumr 
mer»  in  order  that  the  tar  may  be  dried  before  the  time  of  using  them,  arri^ea 
in  I^ovember.     They  ought  not  to  remain  on  the  sheep  longer  ^an  the  b^g^izH 
niBg  or  middle  of  April,  accordi^  to  the  state  of  the  weather,  and  the  condition . 
of  the  fU>ek  at  the  time..    We  recommend  that  considerable  care  should  ha 
heatoiwed  in  attaching  the  strings  to  the  proper  places  in  the  one  first  made,. . 
so  aa  it  may  fit  weU,  and  serve  as  a  pattern  to  make  the  others  by.    A  persoi^ 
.i^vstQmed  to  the  needle  will  make  1  brat  in  5  minutes,  and  it  may  be  put  on 
m,  lesa  tha^  otb^r  five  minutes.^ 

(309Q.)  A  brat  of  woollen  (ioth,  with  the  strings,  will  not  cost  more  than 
5d^  and  a  fiai^eOi  one  about  3^. ;  but  the  former  will  last  longer^  and  answer 
•tb9  eod  better.     The  cost  for  brats  will  thus  be  Id.  a-year  per  sheep.     ''  In 

^  Tld*  phiue,  which  means  the  natanJ  faUisg  off  of  wool  in  springs  which  it  wiU  do  whep' 
ihetp  have  been  aflTeoted  in  their  health  in  winter,  ahonld  not  be.  confounde4  with  tha  lun» 
"Shedding  of  wool,  in  the  process  of  bathing  or  smearing,  which  means  a  temi>orary  separation 
•of  the  lodM  qf  wool,  in  order  to  give  the  liquid  access  to  the  skin. 
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^KifKt  io  ftefmA  iimtk  liemg  $lt^^  the  diflpbeid  to  diMbgnlA^' 

tib  iMk  imier  his  eham^  thej  dioiild  all  be  marked  witfi  the  biii0tiiq[^%o%^ 
%  6M,  <h  dipped  in  whtte^pJnt.'' 

<  (P&Sft.y  ^  Sone  days  b^re  the  hrati  are  put  on  for  ih»  winlv*  A»  Amf^ 
mnt  b»  pemed  with  one  or  otiier  <tf  die  batliing  mixtareii  to  deelrof  rmMxu^ 
WImmk  the  wool  hae  v^gained  its  nHoal  appearaaoe  after  this  pmes!*  tibe  tisi* 
slmild  b»  put  on;  ai^  the  mode  in  whkh  we  have  reoommended  Ikia  to  fei^ 
doii^  eomiielelf  ebfiates  the  inoonTenieiieesariBiiu;  from  the  method  which  har 
UlliirtO'fceettpiotise^of  sewingittothewod;  forawiU  be  obserfedl^  tiM^ 
die  brat  is  whoUj  attaehed  to  the  body,  and  not  at  all  to  the  wool,  and  %^ 
tisgafofferposwsssa  thk  decided  adfaiitage  otot  the  <ild  method,  that  it  eaimot 
b#nAbed  eflP,  whil^  at  the  same  ttme»  ft  piescties  the  wool  firom  beii^  so^  hi- 
esaeof  tfie  pOejetting  weak  from  disease,  or  from  few  condition.** 

«  (MKMi)  ^^yfe  haTe  found,  from  our  own  eoiperience,  and  we  hsve  asMr 
heard  the  fret  doobted  by  any  one  conrersai^  with  the  manageoMnt  of  shesp^ 
ttat  no  9i1t9  whish  has  Utherto  been  tried  will  afford  a  deptw  of  proteeltei^' 
sfiNrftabrattbg».wliMiitcanbesi2£5dently  seeoredim  the  ammaL    Weavs, 
Aimfim,  enttthd  to  conoliide,  that  by  this  treatment  the  flot^  will  be  in  li%^ 
dteidition.  Mid  if  so,  the  dip*  will  be  greater,  uid  the  lots  by  death  oonsideii^f 
dlninidied.   When  the  brat  btal»n  off  in  April,  the  wool  wiU  be  firand  to  hate^ 
retained  the  yoli^  and  will  appear  quite  yellow.    When  examined,  it  wiU  be- 
gsfcoiTed  to  be  siq^y  and  soand,  uid  quite  free  from  the  defrot  that 
Ciit  Jhiiiify  and  jEMM^,  that  is,  dry  and  brittle  whidi  occasion  much  loss  in  the 
aannflMtOMu    What  washed,  its  natural  whitenesB  is  quite  unimpairei^  we-* 
wMdd  e?en  say  increased,  from  the  soap  which  had  been  used  in  pouring,  and 
from  the  yolk  which  is  retained."  * 

(3029.)  Letting  of  tups^  Breeders  of  taps,  besides  disposing  of  them  at 
stated  prices,  by  private  bargain,  usually  appoint  a  day  in  autumn  for  letting, 
by  auction,  to  the  highest  bidder,  their  spare  tups  for  the  season,  on  the  condi- 
tion of  being  returned  in  good  health  and  condition  at  the  end  of  the  tupping 
season.  Days  I  haye  seen,  when  L.50  have  been  obtained  for  the  use  of  a  Leices- 
ter tup  for  the  season,  when  60  ewes  were  the  most  he  could  serve ;  now  L.5  is 
nearer  the  mark,  not  so  much  because  tups  were  then  so  much  dearer,  but  because 
fine  tups  are  now  more  generally  diffused  through  the  country.  There  can  be 
no  objection  urged  to  this  mode  of  disposing  of  extra  stock,  provided  the  sheep  are 
presented  to  the  notice  of  breeders  in  their  natural  state.  Let  them  be  washed 
and  cared  for  in  all  possible  ways,  as  to  food  and  shelter,  but  as  to  trimming  sheep, 
for  the  special  purpose  of  super-imposing  qualities  on  them  which  they  really 
do  not  possess,  it  is  a  practice  which  cannot  be  too  much  deprecated ;  and  I  am 
happy  to  say  that  most  of  our  Scottish  tup-breeders  possess  greater  integrity 
than  to  have  been  lured  into  the  practice.  The  English  alone  have  fallen  into  the^ 
snare ;  and  in  England  it  is  carried  even  to  an  absurd  pitch,  so  glaringly  absurd, 
indeed,  that  not  a  novioe%ven,  of  the  points  of  a  sheep,  but  could  detect  a  trimmed 
sheep.  It  is  necessary  to  explain  to  you,  that  trimming,  or  dressing,  consists 
of  clipping  away  with  the  shears  the  points  of  the  locks  of  wool  on  every  part  of 
the  body  where  they  are  considered  to  injure  the  appearance,  or  to  affect  the 
symmetry  of  the  sheep ;  and  this  is  carried  to  so  great  a  length,  that,  on  dose- 
wooUed  sheep,  such  as  the  Southdown,  the  trimming  is  practised  over  the  entirer 

•  Tmuacttons  of  the  Highland  sad  Agricultaral  Society  for  July  1843,  p.  84-6. 
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body,  so  as  to  produce  acknowledged  fine  points  of  symmetry,  in  parts  of  the  sheep 
in  which  they  are  naturally  deficient.  To  call  things  by  their  right  names,  this  is 
nothing  less  than  fraud,  intentional  fraud,  to  take  -in  the  ignorant  and  unwary ; 
for  no  judge  can  be  deceived  by  it,  and  no  one  aware  of  the  practice  but  must 
detect  it.  The  eye  may  be  deceived  at  first,  but  the  hand  will  dispel  the  illusion 
instantly.  For  the  sake  of  fair  dealing,  it  is  hoped  that  this  fraudulent  practice 
will  be  abandoned. 

(3030.)  The  diseases  incident  to  sheep  in  autumn  are  yellows  and  rot,  both 
arising  from  a  disordered  state  of  the  same  organ — ^the  liver,  and  pining.  The 
yellows  is  jaundice,  exhibiting  yellowness  of  the  eye,  the  mucous  membranes,  and 
the  urine.  Bleeding,  and  purging  with  aloes  and  calomel,  are  the  appropriate 
remedies.  Fat  draft-ewes  which  have  fed  some  time  upon  aftermath  are  most 
liable  to  the  disease.  Inflammation  of  the  liver  is  the  cause,  in  which  the  pain 
of  the  affected  part  is  very  obscure,  and  the  natural  language  of  the  sufferer 
not  very  expressive,  nor  is  the  symptomatic  fever  marked.  Here  a  striking 
analogy  is  noted  between  the  lower  animals  and  man,  inasmuch  as  there  is  gene- 
rally a  sympathetic  pain  in  the  right  shoulder,  so  strongly  marked,  as  often  to 
bo  mistaken  for  the  principal  disorder,  and  treated  accordingly.  Whenever  you 
observe,  therefore,  a  lameness  of  the  right  leg  of  any  fat  sheep  on  foggage,  you 
may  suspect  the  existence  of  yellows,  and  examine  the  inside  of  the  eyelid,  and 
observe  whether  any  yellowness  exists  there. 

(3031.)  The  rot  is  a  far  more  serious  disease,  causing  the  death  of  numbers 
of  a  flock  in  a  very  short  period.  Deficient  food  in  summer,  and  a  flush  of  rank 
wet  grass  in  autumn,  occasion  ruin  to  the  health  and  constitution  of  sheep.  In 
the  wet  and  cold  season  of  1817,  when  sheep  could  not  obtain  a  mouthful  of  good 
food  in  summer,  and  when  the  autumn  arrived,  accompanied  with  a  flush  of 
wet  herbage,  I  knew  a  farmer  in  Cheviot  who  lost  300  Cheviot  ewes  in  the 
course  of  2  or  3  weeks.  The  early  symptoms  of  rot  are  very  obscure,  a  cir- 
cumstance much  to  be  lamented,  as  in  the  first  stage  alone  docs  it  often  ad- 
mit of  cure.  "  The  animal  is  duU,"  observes  Mr  Youatt ;  "  lagging  behind  his 
companions,  he  does  not  feed  so  well  as  usual.  If  suspicion  has  been  a  little 
excited  by  this,  the  truth  of  the  matter  may  easily  be  put  to  the  test ;  for  if 
the  wool  is  parted,  and  especially  about  the  brisket,  the  skin  will  have  a  pale 
yellow  hue.  The  eye  of  the  sheep  beginning  to  sicken  with  the  rot,  can  never 
be  mistaken ;  it  is  injected,  but  pale,  the  small  veins  at  the  corner  of  the  eye 
are  turgid,  but  they  are  filled  with  yellow  serous  fluid,  and  not  with  blood.  The 
caruncle,  or  small  glandular  body  at  the  corner  of  the  eye,  is  also  yellow* 
Farmers,  very  properly,  pay  great  attention  to  this  in  their  examination  or  pur- 
chase of  sheep.  If  the  caruncle  is  red^  they  have  a  proof,  which  never  fails 
them,  that  the  animal  is  healthy.  If  that  body  is  white^  they  have  no  great 
objection  or  fear — it  is  generally  so  at  grass ;  but  if  it  is  of  a  yellow  colour,  they 
immediately  reject  the  sheep,  although  he  may  otherwise  appear  to  be  in  the  very 
best  possible  condition ;  for  it  is  a  proof  that  the  liver  is  diseased,  and  the  bile 
beginning  to  mingle  with  the  blood.  There  is  no  loss  of  condition,  but  quite 
the  contrary  ;  for  the  sheep,  in  the  early  stage  of  rot,  has  a  great  propensity  to 
fatten.  Mr  Bakewell  was  aware  of  this,  for  he  used  to  overflow  certain  of  his 
pastures,  and  when  the  water  was  run  off,  turn  those  of  his  sheep  upon  them 
which  he  wanted  to  prepare  for  the  market.  They  speedily  became  rotted,  and 
in  the  early  stage  of  the  rot  they  accumulated  flesh  and  fat  with  wonderful  ra- 
pidity.   By  this  manoeuvre  he  used  to  gain  5  or  6  weeks  on  his- neighbours.'' 

VOL.  II.  4  B 


1122  THE  BOOK  OF  THE  FARM — AUTUMN. 

(3032.)  It  is  alleged,  that  when  sheep  have  access  to  salt,  they  are  never 
known  to  be  affected  with  rot ;  and  I  have  as  little  doubt,  that  were  oil-cake 
put  freely  within  their  power  in  such  a  season  as  I  have  alluded  as  having 
occurred  in  1817*  that  they  would  escape  the  malady.  Change  of  pasture  from 
a  wet  to  a  dry  situation  may  be  the  means  of  even  curing  the  rot,  when  the 
change  has  been  effected  at  an  early  stage  of  the  disease.  All  land  that  has 
been  irrigated  in  summer,  and  produces  a  rank  growth  of  grass  in  autumn, 
should  be  avoided  by  sheep,  as  being  the  very  pest-house  of  rot.  Some  land, 
in  its  natural  state,  will  affect  sheep  with  rot  when  grazed  upon  it,  such  as  soft 
spungy  soil,  having  a  clayey  tendency,  and  never  free  of  moisture.  In  so  far 
as  this  last  cause  of  rot  is  concerned,  draining  has  had  the  effect  of  rendering 
land  sound  which  was  known  to  have  rotted  sheep  in  a  short  time.  In  the 
prospect  of  such  an  evil,  when  inevitable,  sheep  cannot  be  long  kept  on  the 
same  farm,  but  must  be  sold  in  the  course  of  a  few  months ;  in  short,  tenants 
in  their  fear,  are  obliged  to  keep  a  flying-stock,  especially  of  ewes,  for  these 
are  the  most  easily  affected  portion  of  the  flocL  The  application  of  lime  has 
rendered  land  sound  which  was  subject  to  rot,  even  after  it  had  been  drained. 
Sudden  frost  and  thaw,  alternately,  in  spring,  produce  rot,  according  to  the  old 

proverb— 

"  Mony  a  fh>8t,  and  monj  a  thow. 
Betaken  mony  a  rotten  yow.*' 

(3033.)  The  liver  of  rotten  sheep  always  contains  the  well-known  animal 
the  fiuke^  so  named  from  its  striking  resemblance  to  a  flounder.  Its  nature  has 
not  yet  been  satisfactorily  examined.  It  was  named  Fasciola  by  Linnseus,  and 
Distoma  hepaticum  by  Rodolphi.  Its  intestinal  ducts  contain  great  numbers 
of  grains  of  a  pale  red  colour  like  sand,  which  are  supposed  to  be  its  eggs ;  and 
as  no  difference  of  sex  has  been  observed,  it  is  believed  to  be  a  hermaphrodite. 
It  is  supposed  that  its  eggs  find  their  way  to  the  grass,  from  which  sheep 
receive  them  into  their  stomach,  and  thus  are  supposed  to  find  their  way  into 
the  liver.  The  eggs  are  found  in  the  biliary  ducts,  in  the  intestinal  canals,  and 
even  in  the  dung  of  healthy  sheep,  and  they  swarm  in  the  dung  of  rotten  ones. 
Much  more  could  be  said  on  the  subject  of  rot,  but  I  must  refer  you  to  autho- 
rities.* 

(3034.)  "  Pining^"'  says  the  Ettrick  Shepherd,  **  is  a  very  descriptive  Scot- 
ticism, from  the  verb  ;  for  no  creature  can  have  a  more  languishing  and  miser- 
able look  than  a  sheep  affected  by  this  malignant  distemper.  Well  may  I 
describe  it,  for  in  the  last  9  years  I  have  lost  upwards  of  900  sheep  by  its 
ravages.  It  is  quite  a  now  disease  on  the  Boixler ;  for  I  was  20  years  a  shep- 
herd and  never  saw  an  instance  that  I  can  remember  of  with  certainty,  nor  did 
I  ever  hear  its  name  save  from  Galloway,  where  it  was  called  the  vinquish,  and 
where  it  has  been  prevalent  for  ages.  It  was  likewise  known  long  ago  in  some 
of  the  districts  of  the  middle  Highlands.  It  is  a  strange  distemper.  On  the 
genuine  pining  farms,  the  sheep  do  not  take  it  by  ones  or  twos,  but  a  whole  flock 
at  once.  It  is  easily  distinguished  by  a  practised  eye,  the  first  symptoms  being 
lassitude  of  motion,  and  a  heaviness  about  the  pupil  of  the  eye,  indicating  a  spe- 
cies of  fever.  I  wish  I  had  science  to  describe  it  in  a  pathological  manner,  w^hich 
I  have  not,  and  therefore  shall  not  attempt  it ;  but  at  the  very  first  the  blood  is 

•  Youatt  on  Sheep,  p.  44.5-62;  Quarterly  Journal  of  Agriculture,  vol.  v.  p.  503.  and  ^ol.  vi. 
p.  331-4;  Parkinson  on  Li>e  Stock,  vol.  1.  p.  419. 
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thick  and  dark  of  colour,  and  cannot  by  any  exertion  be  made  to  spring  ;  and 
when  the  animal  dies  of  this  distemper,  there  is  apparently  scarcely  one  drop  of 
blood  in  the  carcass.  It  lives  till  there  does  not  seem  to  be  a  drop  remaining ; 
and  even  the  ventricles  of  the  heart  become  as  dry  and  pale  as  the  skin.  This 
simple  fact  may,  I  hope,  enable  men  of  science  to  comprehend  its  nature.  It 
is  most  fatal  in  a  season  of  drought ;  and  June  and  September  are  the  most 
deadly  months.  If  ever  a  farmer  perceive  a  flock  on  such  a  farm  having  a 
more  than  ordinary  flushed  appearance  by  rapid  thriving,  he  is  gone.  By 
that  day  8  days,  when  he  goes  out  to  look  at  them  again,  he  will  find  them  all 
lying,  hanging  their  ears,  running  at  the  eyes,  and  looking  at  him  like  so  many 
condemned  criminals.  As  the  disease  proceeds,  the  hair  on  the  animal*s  face 
becomes  dry,  the  wool  assumes  a  bluish  cast,  and  if  the  shepherd  have  not  the 
means  of  changing  the  pasture,  all  those  affected  will  fall  in  the  course  of  a 
month." 

(3035.)  The  rationale  and  cure  of  this  fatal  disease,  is  thus  attempted  to  be 
given  by  a  writer.  *^  The  disease  called  pining,  seems  to  arise  from  an  ener- 
vated and  costive  habit  of  the  animal,  which  may  be  produced  by  a  want  of  pro- 
per exercise,  in  conjunction  with  feeding  in  pastures  of  an  astringent  nature. 
The  principal  districts  in  which  this  disease  is  found  to  prevail,  are  the  green 
pastures  of  the  Cheviot  mountains,  the  chain  of  hills  running  through  the  S.W. 
parts  of  Roxburghshire,  the  pastoral  districts  of  Selkirk  and  Peebles  shires,  and 
some  other  districts  of  Scotland,  as  Galloway.  Under  the  old  practice  of  keep- 
ing the  sheep  in  flocks,  as  they  are  termed  kirselsy  of  weaning  the  lambs  in  the 
months  of  July  or  August,  and  afterwards  of  milking  the  ewes  for  8  or  10 
weeks,  the  pining  was  unknown  in  most  of  these  districts ;  but  under  this  mode 
of  treatment,  the  sheep  were  frequently  subject  to  diarrhoea, — a  disease  diame- 
trically opposed  to  pining.  The  farmers  of  those  pastoral  districts  have  gene- 
rally improved  upon  the  older  methods  of  keeping  their  sheep.  They  find  it 
to  be  more  profitable  to  allow  the  whole  flocks  to  pasture  together  indiscri- 
minately and  undisturbed.  The  lambs  remain  unweaned,  until  they  wean  them- 
selves, which  generally  does  not  take  place  till  the  month  of  December.  By 
this  mode  of  management,  the  ewes  and  Iambs  are  found  to  be  of  a  higher  com- 
parative value  than  all  the  sum  realized  by  the  sale  of  cheese  made  from  the 
milk  of  the  ewes  ;  besides,  the  ewes  are  not  subject  to  various  accidents  arising 
from  so  frequently  collecting  them  together  for  the  purpose  of  milking.  But 
under  this  undisturbed  state  of  management,  in  all  cases  where  dry  astringent 
pastures  are  produced,  such  as  on  the  syenitic  porphyry  of  the  Cheviot  range, 
the  pining  made  its  appearance.  That  such  pasture  promotes  this  disease,  is 
further  strengthened  by  the  fact,  that  it  is  more  common  in  dry  than  in  wet 
seasons  ;  and  most  so  at  that  season  of  the  year  when,  by  the  influence  of  the 
sun,  the  plants  are  less  juicy  ;  or  early  in  autumn,  when  the  grasses  which  have 
pushed  to  seed  become  less  succulent.  This  disease  is  not  known  on  the  whole 
of  the  clay-slate  range  of  the  Lammermoor  Hills,  where  heath  prevails,  occa- 
sionally interspersed  with  green  pastures,  and  where  the  hirseling  practice  is 
pursued.  Nor  is  it  known  to  exist  in  general  on  green  succulent  pastures,  or 
even  heaths,  growing  on  calcareous  or  sandstone  grounds,  where  the  nature  of 
the  food,  and  the  exertion  of  the  animal  in  procuring  it,  appears  to  counteract 
the  progress  of  the  disease,  arising  from  the  inactivity  of  the  digestive  function. 
If  we  suppose  these  to  be  the  predisposing  causes  of  this  disease,  the  prevention 
or  remedy  will  suggest  itself,  either  under  the  head  of  food  or  treatment.    Should 


1124  THE  BOOK  OF  THE  FARM — AUTCMN. 

it  bo  deemed  inexpedient  to  adopt  the  mode  of  keeping  the  flocks  in  hirsels,  a 
change  Qf  place,  and,  consequently,  of  food,  is  necessary  to  accomplish  this  pur- 
pose. The  salutary  cfl'ects  of  a  variety  of  food  on  the  animal  system  are  well 
known.  When  sheep  affected  with  this  disease  are  put  upon  a  heath,  it  has 
frequently  the  desired  etfeet;  but  when  the  animal  is  mueh  overcome  with  the 
disease,  its  state  of  Unguidness  may  prevent  it  from  taking  such  a  quantity  of 
food  B9  will  produce  a  reaction  upon  the  animal  functions.  The  most  effectual 
cure,  therefore,  in  ail  cases,  is  a  change  to  a  more  rich  and  succulent  pasture."  * 
(3036.)  I  may  here  take  the  opportunity  of  mentioning  what  I  should  hava 
done  in  (2G06.),  when  speaking  of  the  diseases  of  cattle  iu  summer,  that  *■  in< 
£ammation  of  the  larynx  frequently  takes  place,  the  disease,  at  the  same  time, 
spreading  from  the  delicate  lining  membrane  to  the  nearest  parts.  In  this 
way  lymph  is  efTused,  and  the  play  of  the  parts  impeded.  Sometimes  the 
smaller  cartilages  themselves  are  altered,  being  thickened  and  contorted,  and 
small  tumours  are  apt  to  be  produced,  both  within  the  tube  and  without  it.  The 
marked  symptoms  are  local  pain,  difGculty  in  breathing  and  swallowing,  and 
general  fever  :  the  treatment  required  ia  venesection,  and  the  other  parts  of  the 
antiphlogistic  regimen.  Tumours  occurring  in  this  locality  in  cattlo  constitute 
the  disease  called  dyen,  which,  though  it  may  not  for  a  time  interfere  with  fet- 
tening,  yet  speedily  injures  health.^" 
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'  If  plutad  Id  lUr  mn, 
Tbej  nuntuUid  ^reir,  tlia  plough  will  belt  perfWm 
Tb(  rMIiIng  tuk  i  unld  tli«  tumbliDg  Mil, 
Till  ttgtUbU  miM,  eifKued  to  li**, 
Tba  (mthcnr'a  ba*ket  OUt." 


(3037.)  The  harvest-work  of  a  farm  cannot  be  said  to  be  completed 
tmtU  the  potato-crop  is  taken  out  of  the  ground  and  secured  against  the 
winter''s  frost.  By  October  the  potatoes  may  be  expected  to  be  ready 
for  lifting.  The  fitness  of  potatoes  for  lifting  is  indicated  by  the  decay 
of  the  haulms ;  for  as  long  as  these  appear  at  all  green,  you  may  con- 
clude the  tubers  have  not  yet  arrived  at  maturity.  In  an  early  season 
potatoes  will  ripen  before  October ;  and,  thou^  the  weather  should 
continue  fine,  the  best  plan  is  to  let  them  remain  in  the  ground  till  the 
corn-crops  are  entirely  harvested.  Immediately  after  the  fields  are 
cleared  of  com,  the  potatoes  should  be  taken  up  and  secured,  to  allow 
the  land  to  be  ploughed  up  for  wheat ;  indeed  it  will  happen,  under  all 

«  Qoutorl;  Joornslof  AgrieoItan,Tol.  il.  p.flBT,  Mid7D7. 
t  Dick'*  Hwia*l  of  Vateriiwr;  Bdene*,  p.  76-7. 
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circumstances  of  weather,  that  the  corn  will  be  ready  to  be  cut  down 
and  carried  in  before  the  potatoes  are  fit  to  be  taken  up. 

(3038.)  There  are  2  modes  of  lifting  potatoes,  namely,  with  the 
plough  and  with  the  potato-graip.  The  plough  is  the  most  expeditious, 
though  I  believe  the  ground  is  best  cleared  of  tubers  with  the  graip.  With 
either  instrument  a  large  number  of  people  to  gather  the  potatoes  are 
required,  each  of  whom  should  be  provided  with  a  small  semi-spheroidal- 
shaped  basket,  with  a  bow-handle,  to  gather  the  potatoes  into,  and  then 
to  put  them  into  sacks  or  close-bodied  carts.  When  a  farmer  lifts 
potatoes  on  his  own  account,  they  are  usually  put  into  a  cart  and  carried 
direct  to  the  pits.  When  he  lifts  them  on  account  of  a  purchaser,  or  a 
number  of  purchasers,  they  are  measured  on  the  spot  from  the  basket,  and 
put  into  sacks,  in  which  they  are  easily  delivered.  When  lifted  for 
shipment  to  the  London  market,  they  are  first  riddled  into  sizes,  then 
measured  or  weighed  on  the  spot,  and  put  into  carts,  and  taken 
to  the  ship's  side.  The  potato-riddle  is  made  of  wire,  with  meshes 
from  1|  inch  to  1^  inch  square,  and,  if  rimmed  with  oak,  costs  2s.  6d. 
each.  The  riddlings,  or  small  potatoes,  are  used  on  the  farm.  Potatoes 
are  usually  sold  by  weight,  and  a  given  weight  represents  the  measure 
of  a  boll ;  which  boll,  again,  differs  in  weight  in  different  parts  of  the 
country,  thereby  rendering  the  imperial  weights  and  measures  act,  in 
this  instance,  nugatory.  A  boll  is  20  stones  of  14  lb.  to  the  stone,  in 
some  parts  of  Scotland,  and  it  is  40  stones  in  others ;  and,  to  contra- 
distinguish them,  the  small  boll  is  called  a  single,  and  the  large  a  double 
boll.  The  produce  of  a  crop  of  potatoes  varies  amazingly, — ^from  30  to 
100  single  bolls  per  imperial  acre.  It  is  singular  that  the  price  does  not 
vary  nearly  so  much ;  from  4s.  to  6s.  the  single  boll,  being  the  limits 
between  dear  and  cheap  prices.  Taking  60  bolls  as  the  medium  pro- 
duce, and  5s.  as  a  medium  price,  the  gross  return  from  an  imperial  acre 
of  potatoes  will  be  L.15.  If  the  expense  of  lifting  the  crop  is  taken  at 
30s.  per  acre,  the  return  will  be  L.13,  10s. ;  a  large  sum  certainly,  but 
then  it  should  be  remembered  that  potatoes  leave  no  straw  for  manure, 
and  require,  on  the  contrary,  a  large  quantity  of  manure  to  raise  even 
a  tolerable  crop.  They  incur  considerable  trouble  in  their  delivery ; 
and,  being  a  perishable  commodity,  cannot  be  kept  beyond  a  given  time. 

(3039.)  In  employing  the  plough  to  take  up  potatoes,  the  common  one, 
with  2  horses,  answers  well ;  but  as  the  potatoes  run  the  hazard  of  being 
split  by  the  coulter  when  it  comes  in  contact  with  them,  it  should  be 
taken  out,  the  sock  being  sufficient  to  enter  the  plough  below  the  drill, 
and  the  mould-board  to  turn  them  out  of  it.  The  plough  in  going  up 
splits  one  drill,  and  in  returning  splits  the  next,  but  no  faster  than  a 
bfmd  of  gatherers,  of  field-workers*  if  numerous  enough,  but  if  not,  as- 
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sisted  by  hired  labourers,  can  clear  the  ground  of  them  into  the  baskets. 
In  free  soil  potatoes  are  easily  seen  and  picked  up  ;  heavier  soil  is  apt  to 
adhere  to  them,  in  which  case  it  is  a  good  plan  to  mako  a  stout  field- 
worker  shake  those  portions  of  the  earth  turned  up  by  the  plough, 
which  still  adhere  in  lumps,  with  a  potato  graip,  and  expose  the  tubers. 
Potato-gathering  should  not  be  continued  ao  late  in  the  evening  as  the 
tubers  cannot  be  easily  seen  ;  nor  should  it  be  prosecuted  in  wet  weather, 
which  causes  the  earth  to  adhere  to  them,  and  renders  them  undistin- 
golshable  from  the  earth  itself.  Of  course  every  one,  the  smallest 
tuber,  should  be  taken  off  the  ground,  not  only  on  the  score  of  eco- 
nomy, to  realise  the  whole  crop,  but  to  remove  them  as  a  weed  from 
among  the  succeeding  crop.  After  the  field  has  been  gone  over  in 
this  manner,  the  harrows  are  passed  a  double  tine  to  bring  concealed 
tubers  to  the  surface,  when  they  are  gathered  by  the  people,  and 
to  shake  the  baulnis  free  of  soil.  These  after-gathered  potatoes  are 
usually  reserved  for  pigs  and  poultry.  Whenever  the  field  is  cleared 
of  the  crop,  the  haulms  ure  gathered  by  the  field-workers  and  carried 
to  the  compost  stance,  to  be  converted  into  manure,  and  these  are  the 
only  return  which  the  potato  crop  makes  to  the  soil. 

(3040.)  A  simple  instrument,  fig.  541,  which  may  be  substituted  in 
the  plough   for  the   moulJ-board,   for 
turning  potatoes  out  of  the  drill,  was  Kg.  mi. 

contrived  by  Mr  John  Lawson  of  Elgin. 
It  consists  of  6  malleable  iron  bars,  the 
outer  ones  f  of  an  inch  square,  the  inner 
i  an  inch  in  diameter,  joined  together 
in  the  form  of  a  brander,  26  inches  long 
from  atoO;  5  inches  in  breadth  from 
b  to  c,  at  the  fore  part,  where  is  a  plate 
of  iron  ;  27  inches  in  length  from  c  to 
d ;  and  18  inches  in  breadth  from  d  to 

a.  Thb  brander  is  attached  to  the  right  side  of  the  head  and  stilt  of  a 
plough,  in  lieu  of  the  mould-board,  by  the  screws  e,  e,  the  fore-end  b  c, 
being  placed  close  behind  the  sock,  as  seen  at  a,  fig.  542,  which  shews 
the  plough  mounted  with  the  brander,  having  its  upper  angle  at  a,  fig. 
541,  8  inches,  and  the  plane  of  its  face  so  bent  down  as  to  have  the 
lower  angle  d  only  4  inches  above  the  sole  of  the  plough.  The  open* 
ings  between  the  rods  will  thus  be  rather  more  than  2^  inches  at  the 
widest  end  of  the  brander,  between  a  and  d.  The  mode  of  operation 
of  the  brander  is,  that  while  the  earth  partly  passes  through  it,  and  is 
partly  placed  aside  by  it.^the  potatoes  are  wholly  laid  aside,  so  there  are 
few  of  them  but  are  lefl  exposed  on  the  surfoce  of  the  ground. 
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(3041.)  "  This  plough,"  says  Mr  Lawson,  "  is  drawn  by  1  pair  of  horses 
in  the  same  manner  as  the  common  plough.    In  working  it,  the  plough- 
Fig.  543. 


THB  POTATO -BAI8U  ATTACHED  TO  THE  PLOCOH. 


man  inserts  it  into  the  potato  drill  so  as  to  have  the  whole  of  the  pota- 
toes on  his  right-hand  side.  He  then  proceeds  along  the  drill,  splitting 
it  up  in  the  common  way.  The  earth  is  thus  thrown  to  the  right-hand 
side,  and  the  potatoes  lie  scattered  on  the  surface  of  the  ground  behind 
the  plough.  Women  follow,  provided  with  baskets,  into  which  they 
gather  the  potatoes,  and  throw  the  stems  upon  the  drill  which  lies 
to  the  right  hand  of  the  one  from  which  they  are  gathering  the  po- 
tatoes. The  reason  why  the  potato-stems  are  thus  removed,  is,  that 
as  soon  as  the  potatoes  which  lie  on  the  surface  are  gathered,  the 
plough  returns,  and  again  proceeds  as  before,  through  the  part  of  the 
drill  in  which  the  potatoes  lay,  still  turning  the  earth  to  the  right-hand 
side.  This  second  operation  raises  to  the  surface  any  stray  potatoes 
which  the  first  may  not  have  turned  up,  and  the  potatoes  thus  raised  are 
gathered  by  the  women  who  attend  for  that  purpose.  The  second  ope- 
ration may  be  delayed  till  about  12  drills  are  turned  over  by  the  first 
operation,  and  the  potatoes  gathered.  The  plough  may  then  be  put 
through  these  12  drills  the  second  time.  By  this  there  will  be  a  saving 
of  labour,  as  a  smaller  number  of  women  will  gather  the  potatoes  by  the 
second  operation,  while  the  greater  number  of  them  may  remain  with 
another  plough  in  its  first  movement.  If  the  stems  of  the  potatoes  be 
very  strong  and  luxuriant^  a  few  of  the  women  might  be  directed  to  go 
along  the  drill  and  pull  them  out  of  the  ground,  at  the  same  time  pluck* 
ing  ofi*  any  potatoes  that  may  adhere  to  and  come  along  with  the  stems. 
If  this  is  done,  the  plough  will  turn  up  the  greater  part  of  the  potatoes 
by  going  only  once  through  the  drill ;  but,  in  going  twice,  it  will  do  it 
in  the  most  satisfactory  manner.  A  man  with  1  pair  of  horses  will  thus 
pass  over  the  ground  as  quickly  as  with  the  common  plough.  In  light 
soils  this  plough  performs  its  work  in  a  very  efficient  manner.  It  pul- 
verises the  soil  in  an  extraordinary  degree,  and  scarcely  leaves  a  single 
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potato  in  the  soil.  I  have  never  before  been  able  to  dear  my  fields  of 
potatoes  so  effectually  as  by  this  implement,  "or  at  nearly  so  small  an 
expense.*'* 

(8042.)  When  potatoes  are  taken  np  by  manoal  work,  it  is  done  with 
the  potatfhgraip^  fig.  643,  the  prongs  of  which  are  flattened.  Being  rather 
severe  work  to  use  this  graip.men  are  employed  for  the  purpose, 
1  man  taking  1  drill,  close  beside  that  of  his  fellow-workmen,  ^^^^ 
while  2  gatherers  to  every  man  are  ready  to  pick  up  the  potatoes 
he  turns  out  into  the  baskets.  In  usbg  the  graip,  it  is  inserted 
into  the  side  of  the  drill,  and  below  the  potatoes,  with  a  push  of 
the  foot,  and  the  graipf ul  of  earth  thus  obtained  is  turned  on  its 
back  into  the  hollow  of  the  drill,  exposing  the  potatoes  to  view 
on  the  top  of  the  inverted  earth,  from  whence  they  are  gathered. 
The  men  then  pass  the  prongs  of  the  graip  here  and  there 
through  the  inverted  graipf  ul  and  the  soil  on  the  drill,  to  de- 
tect and  expose  to  view  every  tuber  lurking  beneath  the  soil. 
In  this  manner,  1  man  and  2  women  will  take  up,  of  a  good 
erop  of  80  bolls  of  20  stones  per  acre,  20  bolls  a  day,  which  ynW 
cost  Sd.  per  boll  at  the  following  wages : — 1  man  2s.,  and  2 
women  at  Is.  6d.  each  per  day,  without  food, = 5s.  per  day,  or  20s. 
per  acre.   Such  graips  cost  2s.  3d.,  and  when  handled  3s.  each.  **\iiaTp.'*^ 

(3043.)  The  apprehensions  excited  by  the  failure  in  the 
potato  crop,  have  caused  farmers  to  bestow  particular  pains  in  procuring 
proper  seed  for  their  crop.  Those  who  believe  the  failure  to  be  a  con- 
sequence of  the  degeneracy  of  the  constitution  of  the  potato  try  a  fre- 
quent change  of  seed,  and  inquire  for  new  varieties  of  approved  pro- 
perties, and  those  who  believe  the  attainment  of  great  ripeness  to  be  a 
means  of  weakening  the  constitution  of  the  plant,  will  endeavour  to  lift 
the  part  of  his  crop  intended  for  seed  at  an  earlier  period  than  the 
rest,  before,  in  short,  it  shall  have  attained  maturity.  This  can  easily 
be  done,  and  the  potatoes  intended  for  seed  stored  in  such  a  way  as  to 
preserve  them  from  decay.  I  am  in  the  belief,  that  the  small  pota- 
toes of  a  crop  of  large  tubers  would  answer  the  same  purpose,  because, 
being  the  latest  growth  of  the  crop,  they  are  formed  by  the  latest  efforts 
of  the  tuber-bearing  fibres,  and  are,  therefore,  latest  at  arriving  at  ma- 
turity. I  particularly  allude  to  small  potatoes  among  large  ones,  because 
a  crop  of  uniformly  small  potatoes  may  be  as  fully  ripened,  and  be 
tainted  with  failure  as  readily  as  large  ones.  Instances  are  not  wanting 
to  prove  the  value  of  small  potatoes  producing  large  crops. 

•  Quarterly  Journal  of  A|^iculture,  vol.  viii.  p.  561-2. 
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(3044.)  Where  fiurm-servants  have  potato  ground  granted  them  as 
part  of  their  wages,  their  crop  is  taken  up  at  the  same  time  as  the  rest 
of  the  field,  and  the  cost  of  taking  it  up,  of  course,  falls  upon  their  mas- 
ter. Where  servants  are  supplied  with  an  annual  stipulated  quantity  of 
potatoes,  instead  of  a  certain  space  of  ground,  it  is  delivered  to  them  as 
taken  up  from  the  field.  The  quantity  usually  stipulated  for  is  7  or  8 
bolls,  of  40  stones  each.  The  quantity  should,  of  course,  be  measured 
or  weighed,  but  the  body  of  the  cart  is  made  usually  the  instrument  of 
measurement ;  and,  I  believe,  in  all  such  cases,  servants  prefer  taking 
their  chance,  well  knowing  they  are  generally  dealt  with  in  no  illi- 
beral spirit.  Of  the  two  modes  of  paying  servants,  in  seasons  prolific 
of  the  potato,  the  servants  who  have  ground  planted  are  well  supplied 
with  this  wholesome  vegetable,  but  in  bad  seasons  they  sufi^er  consider- 
able privation,  and  they  bear  it  patiently,  because  they  know  the  de- 
ficiency to  have  arisen  from  no  circumstance  over  which  their  master 
has  any  control ;  and  those,  on  the  other  hand,  who  receive  a  stated  al- 
lowance of  potatoes  every  year,  also  sufier  in  a  bad  year,  by  deterioration 
in  their  quality.  The  former  class  of  servants  have  a  direct  interest  in 
the  quantity,  but  both  have  a  direct  interest  in  the  quality  of  the  crop. 
While  alluding  to  allowances  to  servants,  I  cannot  help  hinting,  that  a 
few  potatoes,  no  more  than  will  fill  the  body  of  a  cart,  will  prove  an 
acceptable  gift,  at  this  season,  to  the  poor  lone  cottar  who  works  in 
your  fields,  or  whose  daughter  fulfils  the  useful  ofl&ce  of  field-worker. 

(3045.)  In  regard  to  the  storing  of  potatoes,  there  is  no  diflSculty  in 
the  early  part  of  winter,  when  a  low  temperature  prevails,  and  vegeta- 
tion is  lulled  into  a  state  of  repose.  Potatoes  may  therefore  be  kept  in 
almost  any  situation  in  the  early  part  of  winter ;  but  then,  if  damp  is 
allowed  to  surround  them  for  a  time,  it  will  inevitably  rot  them,  and  if 
air  finds  easy  access  to  them  at  all  times,  the  germ  of  vegetation  will  be 
awakened  in  them  at  the  first  call  of  spring.  To  place  potatoes  beyond 
the  influence  of  those  elements  as  long  as  convenience  suits,  they  should 
be  stored  in  a  dry  situation,  and  be  covered  up  from  the  air ;  and  no 
mode  of  storing  affords  most  ready  means  for  both  those  requisites  than 
the  ordinary  forms  of  pits  in  dry  soil. 

(3046.)  Fig.  544  shews  the  2  different  forms  of  ordinary  potato- 
pits,  the  one  being  conical,  the  other  prismatic  in  shape.  The  conical 
form  is  usually  employed  for  pitting  small  quantities  of  potatoes,  and  is 
well  suited  for  small  farmers  and  cottars ;  the  prismatic  is  the  form 
commonly  adapted  for  storing  large  quantities.  For  both  sorts,  a  situa- 
tion sheltered  from  the  north  wind  should  be  selected,  and  the  ground 
should  either  be  so  dry  of  itself  as  to  absorb  the  rain  as  it  falls,  or  so 
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iDclined  as  to  allow  sar&c«  water  to  pass  away  qnidJj  from  tbe  nte  of 
the  pits.  The  site  shoold  be  conreniently  eituated  for  opening  the  pits 
and  admitting  carta  to  them,  and  bo  near  the  comer  or  side  of  a  field  u 
not  to  interfere  with  its  being  wronght  in  winter. 

(3047.)  A  eoniealpt  of  potatoes'iB  formed  in  this  manner : — K  the  soil 
ia  of  ordinaiy  texture,  and  not  very  dry,  let  a  small  spot  of  its  sur&ce  be 
smoothened  with  the  spade.  Upon  this  spot  let  the  potatoes,  as  they 
are  taken  out  of  the  cart,  be  bailt  by  hand  in  a  conical  heap,  not  ex- 
ceeding 2  feet  in  height ;  and  the  breadth  which  a  cone  at  that  height 
will  occopy,  so  as  not  to  impose  mnch  troable  in  piling  up  the  potatoes, 
mil  not  be  less  than  4  feet,  and  is  more  likely  to  he  5  feet  The 
potatoes  are  then  covered  with  a  thick  thatching  of  dry  clean  straw. 
Earth  is  ^len  dng  with  a  spade  from  the  ground  in  the  form  of  a  trench 
■round  the  pit,  the  inner  edge  a,  fig.  544,  of  the  trench  being  as  far  from 


the  pile  of  potatoes  ag  the  thickness  of  the  covering  of  earth  to  be  put 
upon  it,  which  is  considered  sufficient  at  1  foot.  The  first  spadeful  is 
lud  around  the  potatoes  on  the  ground,  and  the  earth  chopped  fine 
and  beaten  down  with  the  spade,  in  order  to  render  the  earth  as  imper- 
vious  to  cold  as  possible,  and  the  drier  the  earth  is,  the  less  effect  will 
frost  have  upon  it,  and  the  less  distance  will  it  penetrate  throngh  it. 
Thus  spadeful  after  spadeful  of  the  earth  is  taken  from  the  trench  and 
heaped  on  the  straw  above  the  potatoes,  until  tbe  entire  cone  a  be  is 
formed,  which  is  then  beaten  smooth  and  round  with  the  back  of  the 
spade.  The  top  of  the  cone  at  b  will  then  be  about  3  feet  3  inches  in 
height,  and  the  width  of  the  cone  from  c  to  a  about  7i  feet.  The  trench 
round  by  a  c  should  be  cleared  of  earth,  Uiat  no  sur&ce  water  may  lie 
near  the  pit,  and  an  open  cut  should  be  formed  from  the  lowest  side 
of  the  trench  to  allow  the  water  to  go  away  most  freely. 

(3048.)  When  the  soil  is  naturally  thoroughly  dry,  the  site  of  the  pit 
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may  be  dug  out  of  the  solid  ground  a  spade  depth,  For  storing  the  pota- 
toes into  what  would  then  really  be  a  pit,  and  then  the  apparent  height 
of  the  pit  above  the  surface  of  the  soil  will  be  small ;  but  unless  the 
soil  is  as  thoroughly  dry  as  sand  or  gravel  can  make  it,  the  potatoes 
should  be  piled  upon  the  natural  surface  of  the  ground. 

(3049.)  The  prismatic,  or  lon^  pit,  defg^  fig.  544,  is  formed  exactly 
in  the  same  manner,  with  the  exception,  that  the  potatoes  in  it  are  piled 
in  a  straight  line  along  its  sides  d  A,  instead  of  round,  as  in  the  case  of 
the  conical  pit  ahc.  The  height  of  the  pile  of  potatoes  should  not  ex- 
ceed 2i  feet,  and  its  breadth  will  spread  out  to  about  7  feet,  and  allow- 
ing 15  inches  for  thickness  of  straw  and  earth,  the  height  of  the  finished 
pit  will  be  3  feet  9  inches,  and  breadth  9  feet  6  inches.  The  direction 
of  a  long  pit  should  always  be  N.  and  S.,  in  order  to  place  both  its 
9ide8  within  reach  of  the  sun's  rays. 

(3050.)  It  is  considered  that  when  fresh  potatoes  are  heaped  together 
in  large  quantities,  that  a  certain  degree  of  fermentation  ensues,  which 
increases  the  temperature  of  the  mass  so  much  as  to  awaken  vegeta- 
tion in  the  tubers,  and  the  existence  of  long  sprouts  so  frequently 
found  covering  the  top  of  the  heap  of  potatoes  when  a  pit  is  opened  in 
spring,  is  adduced  as  a  proof  of  the  efi^ects  of  such  an  increase  of  tem- 
perature ;  and  the  thick  covering  of  dry  straw  usually  placed  above  po- 
tatoes in  pits  is  also  considered  a  great  means  of  retaining  within  the 
bounds  of  the  pit  the  heat  evolved  from  the  potatoes,  and  hence  a  plan 
has  been  suggested,  of  having  openings  left  along  the  upper  parts  of 
pits  through  which  such  heated  air  may  escape.  The  openings  are  left 
by  drawing  small  bundles  of  long  straw,  tied  at  one  end  with  a  piece  of 
cord,  and  cut  square  like  the  rosette  on  the  top  of  a  corn-stack  a,  fig. 
534,  and  which  are  placed  upright,  and  project  upwards  at  short  inter- 
vals along  the  top  of  the  pit,  before  the  earth  is  thrown  upon  the  straw 
near  its  ridging,  and  the  earth  is  put  round,  and  beaten  down,  and 
finished  smoothly,  beside  the  projecting  part  of  each  bundle.  These 
vents  may  be  seen  at  i  and  Ar,  in  fig.  544. 

(3051.)  If  these  apprehensions  in  regard  to  the  heated  state  of  potatoes 
in  pits  have  any  foundation,  the  only  way  to  remove  them  is  to  place  pota- 
toes either  in  small  independent  quantities,  such  as  in  conical  pits,  or  in  a 
lowheap  in  along  pit;  and  there  are  many  substances  beside  strawby  which 
potatoes  may  be  covered  in  a  pit.  The  use  of  straw  is  not  solely  to  keep  the 
earth  which  covers  them  from  the  potatoes,  but  to  act  as  a  non-conductor 
to  firost,  when  it  should  happen  to  become  severe,  and  when  it  would  pene- 
trate through  even  1  foot  of  earth ;  and  if  straw  is  useful  in  this  latter 
capacity,  it  will,  of  course,  act  as  strongly  as  a  non-conductor  to  internal 
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heat  as  against  external  cold.     But,  perhaps,  such  apprehensions  in 
regard  to  the  effects  of  frost  in  a  pit  of  potatoes  are  groundless ;  for, 
to  preserve  potatoes  cool  during  winter,  it  has  been  recommended  to  mix 
earth  amongst  them  in  the  pit,  and  to  have  no  covering  above  them  but 
earth,  in  imitation  of  the  state  potatoes  happen  to  be  left  in  the  soil  all 
•winter,  and  found  in  spring  quite  fresh  and  good,  and  in  which  state  they 
make  the  best  seed  of  any.    The  rain,  the  frost,  and  snow,  it  is  alleged, 
would  thus  bear  the  same  relation  in  winter  to  potatoes  in  so  prepared  a 
pit  as  they  do  to  those  left  by  chance  in  the  field.   Potatoes,  I  know,  have 
been  pitted  amongst  earth,  and  they  have  kept  well  enough  all  winter, 
but  the  experiments  were  conducted  on  a  small  scale.    How  a  whole 
crop  of  potatoes  could  be  conveniently  stored  in  that  manner  on  a  farm 
admits  of  doubt ;  besides,  the  analogy  of  this  mode  of  pitting,  and  of 
preservation  in  the  field  all  winter,  is  far  from  strict,  when  the  different 
conditions  of  the  potatoes  are  taken  into  account.  In  the  pit,  one  layer  of 
potatoes  lies  above  another,  with  intervening  layers  of  earth,  a  relation 
in  which,  that  if  one  potato  rotted  it  could  not  fail  to  affect  those  lying 
immediately  above  and  below  it ;  whereas  in  the  field,  every  potato  lies 
singly  and  in  one  layer,  surrounded  by  earth,  independently  of  others, 
and  whether  it  becomes  rotten  or  continues  sound,  it  can  not  possibly 
affect  any  other  potato  in  the  field.     Nor  is  the  state  of  potatoes  im- 
proved when  removed  to  cellars  or  outhouses  ;  for  the  probable  dampness 
in  the  cellar  will  cause  many  potatoes  to  rot,  and  constant  exposure  to  the 
air,  if  not  directly  conducive  to  vegetation,  will  cause  evaporation  of 
the  water  in  the  tuber,  and  its  consequent  shrinking.      Until,  there- 
fore, experience  proves  the  superiority  of  a  better  plan,  the  old  one 
must  be  followed ;  and  if  certain  bad  effects  have  of  late  years  been 
experienced  by  implicitly  following  the  old  plan,  such  as  heating,  in 
consequence  of  the  heaps  having  been  made  too  large,  modifications 
should  be  adopted  in  the  construction  of  pits  so  as  to  avoid  the  evils  com- 
plained of.     I  think  that  if  potatoes  are  not  placed  together  in  larger 
heaps  than  I  have  mentioned  above,  there  will  be  little  risk  of  their 
heating  in  the  pits. 

(3052.)  And  yet  those  who  doubt  the  tendency  of  the  potato  plant  to 
degenerate,  have  never  been  able  to  explain  the  different  effects  which 
the  same  treatment  produces  now  that  it  did  20  years  ago, — namely, 
that  let  the  pits  then  be  formed  as  large  as  you  please,  and  the  cut-sets 
of  potatoes  then  heaped  on  the  barn-floor  as  high  as  you  please,  and  for 
as  long  and  as  short  a  time  as  you  please,  before  they  were  planted,  not 
a  word  was  then  heard  of  the  disease  called  the  failure  ;  but  if  there  is 
any  truth  in  the  conjecture  formed  by  many  persons,  that  the  failure  is 
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to  be  ascribed  to  the  common  mode  of  pitting  the  potato,  the  conclusion 
is  irresistible,  that  some  change  must  have  come  over  the  potato,  since 
there  is  none  in  the  pitting.  Nevertheless,  I  do  not  deny  that  potatoes 
heat  in  the  pit,  and  in  heaps  of  cut-sets  in  the  barn ;  but  what  I  want 
to  know  is,  why  potatoes  heat  now  in  the  pit,  and  in  heaps  in  the  bam, 
when  no  such  effect  was  known  to  exist  20  years  ago  \  Let  the  treat- 
ment of  keeping  the  potato  in  winter,  and  of  the  cut-sets,  by  all  means, 
be  changed  to  suit  the  altered  state  of  the  tubers;  but  the  adoption  of  a 
safe  change  in  practice  should  not  induce  us  to  shut  our  eyes  to  the 
necessity  which  caused  the  adoption  of  so  great  a  change,  or  to  con- 
tent ourselves  in  the  belief  of  secondary  causes,  because  the  investiga- 
tion, to  be  satisfactory,  happens  to  be  difficult. 

(3053.)  A  foreign  cultivator  "  found,  that  5  weeks  after  he  had  har- 
vested a  crop  from  a  field  planted  with  diseased  potatoes,  they  began  to 
undergo  a  dry  corruption,  and  that,  even  if,  externally,  they  had  a  sound 
appearance,  they  had  internally  a  number  of  the  blue  spots^  called  stag- 
nation spots,  which,  when  the  potatoes  were  boiled,  remained  hard^  were 
rejected  by  cattle,  and  which  could  not  be  used  for  the  manufacture  of 
brandy,  as  besides  being  unsuited  for  the  purpose,  the  potatoes  would 
not  go  through  the  crushing-mill."  *  It  will  be  remarked,  that  these  are 
precisely  the  effects  of  the  disease  called  the  failure  as  recognised  in  our 
own  potatoes,  and  they  may  be  regarded  as  infallible  means  of  detecting 
whether  tubers  are  diseased  or  otherwise. 

(3054.)  It  is  truly  remarked  by  Sinclair,  that  <'  the  varieties  of  the  potato 
are  very  numerous,  and  the  confusion  of  their  names  inextricable.*'  Without 
attempting  to  particularise  any  one  variety,  I  would  say  generally,  that  as  an 
article  of  food,  the  potato  is  now  universally  cultivated,  and  this,  no  doubt, 
chiefly  from  the  facility  with  which  it  may  be  raised,  the  pleasantness  of  its 
taste,  the  simplicity  of  its  cookery,  and  the  nourishment  which  it  affords. 
According  to  a  statement  of  Sinclair's,  it  appears  that  in  several  varieties 
of  potato  fit  for  human  food,  the  nutritive  matter  varies  from  200  to  260 
grains  in  64  drachms  ;  that  those  quantities  of  nutritive  matter  contained  from 
169  to  204  grains  of  starch,  and  from  31  to  61  grains  of  albumen,  mucilage, 
and  sugar.f 

(3055.)  As  compared  with  grain,  "  Cobbett's  assertion,  that  wheat  produces 
more  nutritious  matter  per  acre  than  potatoes,  is  now  completely  disproved. 
Later  experiments  have  shewn,  that  it  is  very  near  the  truth  to  estimate  the 
proportion  of  the  nutritive  power  of  wheat  to  that  of  potatoes  as  about  7  to  2 ; 
or,  in  other  words,  2  lb.  of  wheat  affords  as  much  sustenance  as  7  lb.  of  potatoes, 
though  it  may  be  doubtful  whether  it  affords  so  much  nourishment ;  for,  by  cal- 

*  Translation  in  the  Journal  of  Agriculture  for  March  1844,  p.  995,  £rom  the  Livlundi»eh§ 
Jakrbmehm',  an  agricultural  periodical,  published  at  Dorpat  and  Moscow. 

t  Sinclair'^  Hortus  Gramineus  Wobumensis,  p.  409. 
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culating  the  produce  of  the  two  crops,  it  has  been  determined  tliat  I  aure  uf 
wheat  will  produce  sustenunce  for  3  persons,  as  long  &s  I  aero  of  potatoes  af- 
fords it  to  C^  persons.  This  is  on  the  supposition  tliat  the  power  of  nutrition 
of  a  plant  is  only  in  proportion  to  the  quantity  of  farinaceous  and  glutinous  mat- 
ter contained  in  it.  But  this  b  by  no  means  certain.  We  hare  not  been 
able  to  discover  what  it  is  tliat  renders  one  substance  more  proper  for  food  than 
another  ....  In  CBtimating  the  amount  of  aliment  afFurdisi  by  potatow 
and  grain,  wa  should  rather  calculate  according  to  the  mass  of  vegetable  matter 
capable  of  tuitisfying  a  full  gruwn-porson I  may  add,  that  pota- 
toes, from  Bonie  peculiarity  in  the  mixture  or  d^reo  of  condensation  in  tlieir 
nutritive  matter,  seem  to  possess  an  advantage  over  all  grains  as  constant  food. 
It  is  well  known  that  potatoes  and  water  alone,  with  common  salt,  can  nourisb 
men  completely ;  we  have  hundreds  of  instances,  in  many  parts  of  Ireland,  where 
the  people  have  lived  constantly  on  this  diet  from  necessity,  and  yet  have  been 
robust,  healthy,  and  loMg-Uved  as  persons  fed  plentifully  on  animal  food.  Kov, 
I  know  of  no  meal  derived  from  grain  used  as  the  general  food  of  any  nation, 
without  being  mixed  witli  other  kinds  of  alimentary  matter,  as  oil,  fruits,  whey, 


nilk." 

(3056.)  The  potato  has  been  subjecled  to  careful  analys 
mists,  and  these  are  a  few  of  the  results : — 


i  by  different  cho- 
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1,25 

l.S.'i 

74.3 

Paris           

0.79    13,30 

0.92 

3.3  1  1.4 

73,12 

Henry  junt. 

Of  these  constituents  of  the  potato,  it  will  be  observed  how  large  a  proportion 
the  water  bears ;  and  the  remainder  is  chiefly  composed  of  fibrin  imd  starch. 
Hence,  potato  differs  essentially  from  wheat  and  barley,  by  containing  no  gluten, 
and  approaches  in  some  measure  to  the  nature  of  rye.j  Of  the  dry  constituents, 
starch  is  frequently  used  in  the  manufacture  of  wheaten  bread,  the  potato-flour 
giving  to  the  loaf,  when  stale,  a  tendency  to  excessive  crumminess.     Potato- 
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flour  does  not  injure  bread  as  an  article  of  food ;  but  still  it  is  an  adulteration, 
and  its  use  constitutes  a  fraud  on  the  public,  when  the  same  price  is  demanded 
for  the  loaf,  partly  made  of  this  cheap  material,  as  for  one  of  wheat  alone. 

(3057.)  Potato-starch  may  be  converted  into  tapioca.  The  tapioca  of  com- 
merce is  derived  from  cassava,  a  preparation  made  in  the  West  Indies,  the  tro- 
pical regions  of  America,  and  on  the  African  coast,  from  the  root  of  the  manioc, 
Jatropha  manihot,  an  euphorbaceous  plant.  **  The  Cassava  cakes  sent  to  Eu- 
rope, which  I  have  eaten  with  pleasure/*  says  Dr  Ure,  "  are  composed  almost 
entirely  of  starch,  along  with  a  few  fibres  of  the  ligneous  matter.  It  may  be 
purified  by  diffusion  through  warm  water,  passing  the  milky  mixture  through 
linen  cloth,  evaporating  the  strained  liquid  over  the  fire  with  constant  agitation. 
The  starch  dissolved  by  the  heat  thickens  as  the  water  evaporates ;  but,  on 
being  stirred,  it  becomes  granulated,  and  must  be  finally  dried  in  a  proper 
stove.  Its  specific  gravity  is  1.530— that  of  the  other  species  of  starch.  The 
product  obtained  by  this  treatment  is  known  in  commerce  under  the  name  of 
tapioca  ;  and  being  starch  very  nearly  pure,  is  often  prescribed  by  physicians  as 
an  aliment  of  easy  digestion.  A  tolerably  good  imitation  of  it  is  made  by  beat- 
ing, stirring,  and  drying  potato-starch  in  a  similar  way."*  An  acquaintance 
of  mine,  a  farmer  in  Forfarshire,  Mr  James  Scott,  Beauchamp,  instead  of  dis- 
posing of  his  potatoes,  of  which  he  used  to  raise  large  quantities  every  year, 
converted  them  into  tapioca ;  thereby  saving  a  great  deal  of  carriage  which  the 
delivery  of  potatoes  occasions,  and  retaining  the  refuse  of  the  manufactured 
potato,  upon  which  he  fed  a  large  number  of  pigs,  and  which,  moreover,  afforded 
a  good  mash  to  the  horses. 

(3058.)  "  When  potatoes  are  boiled,  they  lose  from  1  to  IJ^  per  cent,  of  their 
weight.  The  juice  which  may  be  separated  from  them  is  sweet-tasted.  The  meal 
is  insoluble  even  in  boiling  water,  though  potato-starch  forms  a  transparent 
solution  with  hot-water.  Thus,  it  appears,  that  by  boiling,  the  albumen,  fibrous 
matter,  and  starch,  combine  together,  and  form  an  insoluble  compound."  Sim- 
ple as  the  matter  appears,  it  is  not  every  cook  who  can  boil  a  potato  well, 

(3059.)  *'  When  potatoes  are  exposed  to  the  action  of  frost,  it  is  well  known 
that  they  become  soft,  and  acquire  a  sweet  taste.  This  taste  is  succeeded  by  a 
sour  taste,  owing  to  the  rapid  evolution  of  acetic  acid,  and  the  root  soon  passes 
to  putrefaction.  From  the  experiments  of  Einhoff,  we  learn  that  the  sugar 
is  formed  at  the  expense  of  the  mucilage  ;  for  the  other  ingredients  were  found 
in  potatoes  sweetened  by  frost,  in  the  usual  proportion.  He  considers  this 
sweetening  process  as  connected  with  the  vegetative  powers  of  the  root.'*  **  Dr 
Peschiez  of  Geneva  has  described  the  presence  of  mucous  sugar  and  of  gum  in 
the  potato.  This  explains  why  it  is  capable  of  undergoing  the  vinous  fermen- 
tation.*' The  acids  contained  in  potatoes  in  the  natural  state  were  ascertained 
by  Einhoff  to  be  a  mixture  of  the  tartaric  and  phosphoric  acids.  He  also  ob- 
tained from  1820  parts  of  dried  potatoes,  96  parts  of  a  greyish  white  ash.  Of 
these,  64  parts  were  soluble  in  water,  and  35  insolublclf  A  minute  analysis  of 
the  ash  of  potatoes  is  given  by  Professor  Johnston,  including  that  of  the  haulms. 
In  10,000  lb.,  there  were  found  of — 

*  Ure*s  Dictionary  of  the  Arts  and  Manufactures*  art.  Cauava. 
t  Thomson's  Organic  Chemistry  of  Vegetables,  p.  840. 
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Potash,     . 

40.28  lb. 

81.9 

Soda, 

23.34 

0.9 

Lima, 

3.31 

129.7 

Magnesia, 

3.24 

17.0 

Alumia, 

0.60 

0.4 

Oxide  of  Iron. 

0.32 

0.2 

Silica.        . 

0.84 

89.4 

Sulphuric  Add, 

6.40 

4.2 

Phosphoric  Acid, 

4.01 

19.7 

Chlorine, 

1.60 

5.0 

82,83  308.4 


It  wi!l  be  observed  what  a  largo  proportion  of  potaah,  Itme,  and  silica,  the 
tops  of  the  potato  plant  yield.  "  Theso  roots,"  as  observed  by  Professor  John- 
ston, and  the  observation  applies  to  turnips,  can-ots,  and  parsnips,  as  well 
M  to  the  potato,  "  contain  very  much  water,  ho  that,  in  a  dry  state,  the  pro- 
portion of  inorganic  matter  present  in  them,  is  very  much  greater  than  is  re- 
presented by  the  above  numbers.  I  have,  however,  given  the  quantities  con- 
tained in  the  crop  as  it  is  carried  from  the  Geld,  as  alone  likely  to  be  of  prac- 
tical ntility.  The  crops  of  these  various  sorts  vary  very  much  in  different 
localities,  being  in  some  places  twice,  and  even  thrice,  as  much  as  in  others. — 
every  10  tons,  however,  which  are  carried  off  the  ground,  contain  about  0  times 
the  weight  of  saline  and  earthy  matters,  indicated  by  tJie  numbers  Id  the 
table.-" 

(S060.)  Solanina  was  discovered  by  M.  DesfosaeB  in  the'  fruit  of  the  common 
potato,  and  M.  Otto  discovered  it  also  in  the  potato  itself,  after  it  had  been 
allowed  to  germinate,  and  this  substance  is  an  acrid  narcotic  poison.  "  Its  ex- 
istence in  the  potato  after  germination,"  says  Dr  Thomson,  "  ia  an  interestiog 
fact,  and  should  lead  to  the  cautious  use  of  that  important  vegetable  after  ger- 
mination has  commenced." 

(3061.)  '•  It  is  well  known  that  a  spirit  can  be  extracted  from  potatoes. 
From  this  spirit  Messrs  Bertillon  ai^d  Guietand  extracted  a  volatile  oil,  being  a 
colourless  limpid  liquid,  having  a  strong  smell,  hot  acrid  taste,  and  being  very 
soluble  in  alcohol."| 

(3062.)  The  particles  of  potato  starch  are  irregular  ellipsoids,  varying  in  siie 
from  jia  to  jj^n  of  an  inch;  those  of  wheat  being  separate  spheres  of  ufan  of 
&n  inch ;  so  that  it  would  be  an  easy  matter  to  detect  potato-flour  amongst 
wheaten  flour  with  the  microscope, 

■  7oh<uton'B  LectncM  od  Agricoltonl  ChtmUtt;  and  Qeol<^,  p.3S2.3; 
t  TboDuan'i  Organic  Chemiitry  of  Tegetablei^  p.  36<-6,  and  4S1. 
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79.   OF  SOWING  AUTUMN  WHEAT,  AND  OF  THE  CONSTRUCTION  AND 
PRINCIPLES  OP  AGRICULTURAL  WHEEL  CARRIAGES. 

**  How  ceaseless  is  the  round 
Of  rural  labour !   Soon  as  on  the  field 
The  withered  haulms  and  suclccrs  crackling  blaze. 
And  with  their  far-extending  Tolumes,  load 
The  wings  of  Autumn's  latest  lingering  breese. 
The  WHBATKM  SSED-TIMB  all  your  care  demands.** 

GftABAX. 

(3063.)  How  ceaseless,  indeed,  is  the  round  of  rural  labour !  No  sooner 
does  the  farmer  secure  his  crop,  the  progress  of  which  towards  maturity 
has  excited  his  most  lively  solicitude  during  the  course  of  a  whole  year, 
than  he  begins  to  sow  the  succeeding  one,  and  strives  to  prepare  as 
much  land  for  it  before  winter  sets  in  as  he  possibly  can  secure.  The 
crop  usually  sown  in  autumn  is  wheats  that  plant  being  able  to  bear  the 
vicissitudes  of  winter  in  our  latitude,  though  barley  and  tares  are  also 
sown  at  the  same  time  in  some  parts  of  England,  where  they  stand  the 
winter  well,  but  neither  can  withstand  a  Scottish  winter. 

(3064.)  You  have  just  seen  (3059.),  that  the  constituent  parts  of  the 
haulm  of  potatoes  consist  of  large  proportions  of  potash,  lime,  and  silica 
— ingredients  useful  to  many  of  the  crops  which  follow  in  rotation  after 
a  summer-fallow ;  and  though  incineration  is  the  means  by  which  the 
chemist  discovered  those  substances  in  potato-haulms,  yet  I  would  ad- 
vise you  to  make  a  compost  of  them,  as  I  did  before  (2040.)»  rather  than 
convert  them  into  a  "  crackling  blaze,"  as  described  in  the  motto,  inas- 
much as  their  inorganic  constituents  can  be  secured  equally  well  by  fer- 
mentation as  by  incineration,  while  their  organic  constituents  are  not 
dissipated,  but  thereby  preserved  for  use. 

(3065.)  You  will  recollect  that  we  left  off  the  working  of  summer- 
fallow  after  the  land  was  dunged,  (2823.),  and  when  the  land  was  to  re- 
ceive no  lime.  It  is  now  our  business  to  finish  the  summer-fallow,  by 
the  sowing  of  autumn-wheat^  the  crop  for  which  the  land  was  specially 
prepared  by  fallow.  The  first  process  is  the  levelling  of  the  drills  which 
cover  the  dung,  by  harrowing  them  across  a  double-tine;  and,  unless  the 
land  is  of  very  strong  clay,  1  double-tine  will  be  suflScient  for  the  pur- 
pose. After  the  land  has  been  harrowed  level,  any  root-weeds  that  have 
been  brought  to  the  surface  should  be  removed,  but  surface- weeds  will 
soon  wither  in  the  sim  and  air.  The  land  should  now  be  feered,  to  be 
gathered  up  (824.),  fig.  133,  into  ridges,  and  if  it  has  been  thorough- 
drained,  or  is  otherwise  sufficiently  dry,  1  gathering-up  will  make  a  good 

VOL.  II.  4  c 
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seed-bed  ;  but  should  it  be  too  wet  for  once  githcred-up  ridges  to  lie 
safe  all  winter,  the  ridges  should  be  twice  gathered-up  (839.),  fig.  139. 
The  second  gathering-up,  however,  Ghould  not  be  done  immediately 
after  the  first,  but  after  such  an  interval  of  time  has  elapsed  between  them 
as  to  allow  the  land  to  subside,  and  the  subsidence  will  be  much  has- 
tened by  a  fall  of  rain.  Should  the  fallow-land  have  been  dunged  in 
tlie  usual  way,  that  is,  tlie  dung  spread  upon  the  surface,  and  ploughed 
in,  with  feered  ridges,  the  feerings  should  have  been  so  made  as  to  leave 
a  J  ridge  at  the  side  of  the  field,  that  now,  when  the  laud  is  about  to 
be  ploughed  for  the  seed-furrow,  the  i  ridge  is  converted  into  a  whole 
one,  and  the  field  thereby  made  fit  to  be  continued  in  that  form. 

(3066.)  But  a  practice  has  come  into  use  since  the  introduction  of  the 
grubber.  Plates  XXIX.  and  XXX.,  and  from  (2428.)  to  (2448.)  inclu- 
sive, which  possesses  some  advantages,  on  strong  land,  in  certain  cir- 
cumstances, which  is  to  cover  in  the  sown  wheat  with  the  grubber,  in- 
stead of  first  ploughing  the  land  for  a  seed-furrow,  and  to  finish  the  work 
with  a  slight  harrowing.  When  the  grubber  is  contemplated  to  be  thus 
used,  the  land,  in  summer-fallowing,  should  be  feered  in  ridges,  as  if  for 
the  seed-furrow,  when  covering  in  the  dung,  as  the  subsequent  grubbing 
will  not  alter  the  form  of  the  ridges  further  than  to  reduce  their  crowns, 
and  fill  the  open-furrows  a  little.  When  a  tough  waxy  clod  is  expected 
to  arise  on  ploughing  strong  luml,  rather  \wi  W'low.  tor  !i  seed-furrow, 
or  when  there  is  appearance  of  unsettled  weather,  the  grubber  will  be 
found  useftil  in  keeping  dry  the  meliorated  soil  on  the  surface,  and  also 
in  getting  quickly  througb  with  the  wheat-seed. 

(3067.)  Land  that  has  grown  beam  is  usually  gathered-up  for  the 
aeed-furrow  at  once,  and  sown  immediately,  as  the  season  is  far  ad- 
vanced by  the  time  the  bean-crop  is  carried  in  and  stacked ;  but  the 
seed-bed  would  certainly  be  in  a  better  state  for  wheat,  were  the  land 
allowed  to  subside  for  a  few  days  before  the  seed  is  sown.  MTiere  the 
land  is  strong,  and  the  ridges  are  sufficiently  rounded,  the  grubber  may 
be  used  on  bean-stubble,  as  on  fallow-land,  for  covering  in  the  wheat 
sown  broadcast  on  it,  but  for  this  purpose  a  4-horse  grubber  is  required, 
the  surface  being  finbhed  with  a  slight  harrowing.  The  grabber  will 
succeed  in  this  very  well,  in  as  far  as  the  wheat  is  concerned,  and  it  has 
a  great  advantage,  in  a  late  autumn,  in  getting  through  the  work  ex- 
peditiously ;  but  on  strong  land,  not  thorough-drained,  and  in  a  compa- 
ratively flat  state,  grubbing  will  not  succeed  on  bean-stubble  ;  at  least, 
the  wheat  seed  would  incur  considerable  risk  of  being  rotted  in  that 
state  of  the  soil  all  winter,  and  the  land  itself  of  becoming  soured  ;  and 
the  land  would  not  escape  the  efi^ects  of  such  an  injury,  even  though  it 
it  should  be  fallowed  the  succeeding  year. 
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(3068.)  The  land  which  has  grown  potatoes  should  be  ploughed  for  a 
seed-furrow,  because,  having  been  laid  flat  for  the  culture  of  this  sum- 
mer crop,  the  grubber  cannot  be  employed  with  advantage  in  the  case, 
as  that  implement  leaves  the  land  as  flat  as  it  found  it.  The  land  only 
receives  1  furrow  after  potatoes ;  and  it  should  have  time  to  subside  a 
little,  though  the  usual  practice  is  to  sow  the  wheat  upon  it  as  soon  as 
ploughed.  The  reason  why  I  have  frequently  recommended  the  sub- 
sidence of  the  land  before  being  sown  with  seed  is,  that  wheat  thrives 
better  in  soil  having  a  little  firmness  in  it  than  in  the  loose  state  the 
plough  leaves  it 

(3069.)  When  land  is  naturally  strong  enough  to  grow  wheat,  but  is 
somewhat  soft,  and  so  wet  below  as  to  make  it  apt  to  throw  out  the 
wheat  plant  in  spring,  the  best  plan  is  to  make  a  seed-bed  by  ribbing 
with  the  small  plough,  fig.  376  and  (2185.).  The  wheat  is  sown  broad- 
cast over  the  ribs,  and  harrowed  in  with  a  double-tine  along  (2208.). 
The  ribbing  gives  the  wheat  a  deeper  bed  in  the  soil  than  mere  harrow- 
ing, and  a  deeper  hold  of  the  soil  in  spring,  and  it  has  also  the  advan- 
tage of  stirring  only  the  dry  surface  soil  for  the  seed-bed.  It  can  only 
be  practised,  however,  on  land  that  has  been  ridged  up  for  a  seed-bed 
for  a  considerable  time,  as  the  small  plough  does  not  make  good  work  on 
new  ploughed  land,  it,  small  as  it  is,  going  too  deep,  and  making  the  drills 
too  wide ;  and  it  is  never  employed  on  land  that  has  not  been  ridged, 
being  unfit  to  turn  up  land  in  a  hardened  state. 

(3070.)  Another  mode  of  preventing  the  throwing  out  of  the  wheat 
plant  in  spring  on  soft  land,  otherwise  well  adapted  for  wheat,  is,  first, 
to  feer  the  land  into  ridges,  sow  the  wheat  broadcast  between  the  feer- 
ings,  and  cover  it  in  with  a  light  seed-ftirrow,  leaving  the  land  unhar- 
rowed  and  rough  all  winter. 

(3071.)  Whether  harrowed  or  not,  it  is  of  great  importance  to  leave 
wheat  land  rough  all  winter,  that  is,  with  a  round  large  clod  upon  the 
surface.  These  clods  afibrd  shelter  from  wind  and  frost  to  the  young 
plants,  and  when  gradually  mouldered  by  frost,  serve  to  increase  the 
depth  of  the  loose  soil,  and  protect  the  roots  of  the  plants  from  frost. 
Indeed,  whenever  the  land  is  harrowed  as  fine  as  meal  with  autumn 
wheat,  the  rain  never  fails  to  batter  its  surface  into  a  crust,  and  the  frost 
heaves  it  up  in  spring  like  fermented  dough ;  and  this  action  raising 
the  plants  along  with  the  soil,  they  are  exposed  on  the  surface  after 
the  frozen  earth  has  subsided,  on  being  thawed  by  sunshine  (2211.). 
Such  an  efiect,  however,  can  only  occur  where  a  considerable  quantity 
of  moisture  exists  under  the  surface  of  the  soil,  ready  to  be  acted  on 
by  frost.  Draining,  then,  is  the  only  safeguard  against  the  young  wheat 
plant  being  thrown  out  of  the  earth  in  spring.     As  the  ground  is  de- 
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sired  to  be  left  in  a  rough  state  in  autumn,  no  use  is,  of  coarse,  then 
made  of  the  roller. 

(3072.)  Autumn  wheat  is  almost  always  sown  broadcast  in  Scotland, 
except,  perhaps,  in  the  neighbourhood  of  large  towns,  where  it  is  sown 
with  the  drill,  Plate  XXVII.,  figs.  381  and  382  ;  and  the  reason  why 
the  drill  is  used  in  that  particular  locality  is  the  facility  afforded  by 
the  drilled  rows  to  hoe  the  land  free  of  surface  weeds,  which  invariably 
make  their  appearance  where  street  manure  is  used.  In  England  wheat 
is  very  generally  drilled,  for  the  reason  just  given,  and  surface  weeds 
seem  more  generally  numerous  and  troublesome  throughout  England 
than  Scotland.  Sowing  broadcast  is  represented  by  fig.  378,  and  is  fully 
described  from  (2193.)  to  (2203.).  The  machines  for  sowing  grain  in 
drills  will  be  found  fully  described  by  Mr  Slight  from  (2357.)  to  (2366.). 
(3073.)  Wheat  is  pickled  at  this  season,  as  well  as  in  spring,  before 
it  is  sown,  and  the  reasons  for  treating  it  thus,  as  far  as  they  are  known, 
as  well  as  the  best  method  of  doing  so,  will  be  found  described  in  (2191.) 
and  (2192.),  and  (2204.). 

(3074.)  Of  the  varieties  of  wheat  suitable  for  sowing  in  autumn,  many 
exist — some  comparatively  new,  others  which  have  been  known  for  many 
years.  Of  the  oldest  esteemed  varieties  in  Scotland,  Hunter's^  of  a  yel- 
low colour,  stands  perhaps  at  the  head.  It  yields  both  good  grain  and 
straw,  is  prolific,  hardy,  and  held  in  estimation  by  bakers.  It  seems, 
in  the  sample,  to  consist  of  mixed  varieties,  and  it  is  perhaps  on  this  ac- 
count that  it  is  so  esteemed  by  bakers.  It  will  grow  on  any  kind  of  soil. 
For  deep  mellow  clay  loams,  the  white  varieties  of  England,  such  as  are 
sown  in  the  counties  of  Kent  and  Middlesex,  are  admirably  suited.  They 
are  short,  plump,  thin-skinned  grain,  very  beautiful  in  sample,  and  very 
fine  in  the  straw.  They  are  very  liable,  however,  to  many  casualties, 
such  as  smut,  rust,  and  to  shake  out,  and  on  that  account  ought  only  to 
be  sown  on  the  best  wheat  soils,  and  in  the  most  favoured  situations ; 
and  whoever  attempts  to  raise  them  in  other  circumstances,  will  assuredly 
suffer  loss.  Of  this  character  is  the  Pearl  wheat,  attracting  particular 
attention  at  present,  and  especially  the  Golden  Drop.  The  Chiddham 
white  wheat  seems  a  favourite  at  present,  and  has  certainly  yielded  pro- 
lifically  in  many  instances,  Hickling's  white  Prolific  was  a  favourite  a 
few  years  ago.  Of  the  red  varieties,  the  old  Creeping  is  still  a  sound,  pro- 
lific, hardy  wheat  for  inferior  soils  and  situations.  It  is  an  oblong  grain, 
thin  in  the  skin,  and  yields  a  rich  coloured  strong  flour.  The  Blood-red 
is  becoming  a  favourite  wheat,  and  seems  hardy.  The  Belgian  red,  a 
professed  new  variety,  possesses  all  the  characteristics  of  the  old  Lam- 
mas-red,  a  good  wheat,  and  a  great  favourite  30  years  ago.  The  bakers 
are  very  fond  of  high  mixed  wheat  from  Dantzig,  usually  of  fine  quality 
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and  small  grain ;  but  being  a  mixture  of  so  many  varieties,  it  would 
not  answer  for  seed  in  this  climate ;  there  being  a  chance  of  the  varie- 
ties not  ripening  at  the  same  time. 

(3075.)  Almost  every  year  some  new  variety  of  wheat,  of  great  repu- 
tation, is  offered  to  public  notice,  and  no  doubt  a  good  variety  may  thus 
occasionally  be  obtained.  But  the  safe  plan  for  you  to  follow  is  to  ad- 
here to  that  variety,  or  those  varieties,  which  have  succeeded  in  the  dis- 
trict in  which  you  farm  ;  because  one  variety  may  succeed  well  in  that 
locality,  and  not  another.  It  is  right  to  try  experiments  in  growing 
new  varieties  which  are  well  recommended,  and  you  should  give  such 
experiments  every  justice ;  but  until  the  fact  is  proved  by  yourself  or 
your  neighbours,  that  the  recommended  wheat  is  a  good  one  for  your 
locality,  it  should  not  be  extensively  cultivated.  The  good  properties  of 
wheat  are,  heavy  weight,  fine  sample,  prolific  per  acre,  and  plenty  of  clean 
straw.  A  good  weight  is  from  62  lb.  to  66  lb.  per  bushel ;  it  is  now, 
however,  as  easy  to  obtain  65  lb.  as  it  was  a  few  years  ago  to  get 
63  lb.  a  bushel.  Years  ago  24  bushels  per  acre  were  considered  a  fair 
crop  on  ordinary  wheat  land ;  it  is  now  as  easy  on  the  same  soil  to  raise 
32  bushels.  The  greatest  difference  in  these  results  has  been  realized 
in  the  coiu*se  of  years,  from  the  inferior,  not  the  superior  classes  of  soil. 

(3076.)  There  are  other  modes  than  those  I  have  mentioned  of  sowing  wheat 
on  fallow  ground.  One  of  these  is  dibbling^  and  there  are  various  ways  of  dib- 
bling wheat.  One  is  to  make  a  hole  not  exceeding  2^  inches  deep,  with  a  dib- 
ble not  so  thick  as  that  used  for  planting  potatoes  in  gardens,  to  drop  1  seed  or 
2  into  it,  and  to  cover  them  with  earth  with  the  foot ;  the  holes  being  made 
4  inches  apart,  and  7  inches  wide  between  the  rows.  But  this  is  a  very  slow 
process.  A  more  expeditious  plan  is  to  use  an  implement  made  of  a  cylinder  of 
wood  6  feet  long,  4  inches  in  diameter,  and  divided  lengthways  by  the  middk-, 
to  make  into  2  dibbles.  Pins  of  wood  of  a  conical  form.  3  inches  long,  are 
driven  perpendicularly  at  4  inches  apart  into  tho  apex  of  the  curved  side  of  the 
split  cylinder.  This  implement  forms  a  number  of  dibbles,  by  being  laid  along 
the  ground  with  the  pins  downwards,  which  are  pushed  into  the  ground  with 
the  pressure  of  the  foot,  to  make  as  many  holes  as  there  are  pins.  The  im- 
plement being  removed  by  means  of  a  handle  attached  to  its  flat  side,  boys  or 
girls  drop  2  seeds  into  each  hole,  and  cover  them  with  earth.  Another  and 
more  certain  plan  of  dibbling  is  this  : — a  flat  thin  board  of  wood  is  provided 
with  holes  4  inches  apart  in  the  row,  and  the  rows  7  inches  asunder.  This  is 
laid  flat  on  the  ground,  when  small  dibbles  are  pushed  through  the  holes  to  the 
requisite  depth  of  2i  inches  into  the  soil,  the  depth  being  determined  by  a 
shoulder  on  the  dibble ;  2  seeds  are  then  dropped  into  the  hole  as  each  dibble 
is  withdrawn ;  and  when  the  board  is  lifted  up  from  the  space  it  occupies  to 
another  space  in  advance,  the  earth  is  brought  over  the  holes  and  seed  by  the 
foot.  It  is  asserted  by  those  who  have  sown  wheat  by  dibbling,  that  about  1 
bushel  is  sufficient  seed  for  1  acre,  and  that  the  produce  will  be  5^  quarters  per 
acre,  that  is,  the  produce  bears  a  proportion  of  44  to  1  of  the  seed  sown.* 

*  Se€  Mark  Lane  Exprffs  for  Februarj  1813. 
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(3077.)  Another  mode  of  sowing  wheat  has  a  similar  effect  in  the  appearanee 
of  the  growing  crop  as  ribbing  with  the  small  plough,  and  this  is  accomplished 
by  using  the  common  plough  with  a  single  horse,  and  depositing  the  seed,  and 
along  ¥dth  it,  if  necessary,  any  species  of  manure  dust,  such  as  rape-dust,  in  the 
furrow.  The  seed  is  dropped  out  of  a  hopper  placed  in  the  bosom  of  the  plough, 
and  the  quantity  is  regulated  by  a  grooved  axle,  made  to  revolve  by  a  small  wheel » 
which  receives  its  motion  by  being  carried  along  the  ground  with  the  plough. 
The  immediate  effect  of  this  operation  is  to  cover  the  seed-wheat  with  the  plough- 
furrow,  to  prevent  its  being  thrown  out  by  the  frost  in  spring  in  soft  and  spongy 
land,  and  to  cause  the  crop  to  grow  in  rows  9  inches  asunder.  The  pulverized 
manure  is  sown  at  the  same  time  and  in  the  same  manner  as  the  seed,  out  of 
the  same  hopper,  in  which  a  division  is  formed  to  separate  the  seed  from  the 
manure,  and  both  fall  through  spouts,  one  placed  behind  the  other.  Such  a 
drill  has  already  been  described  by  Mr  Slight  in  (2309.)  and  (2310.).  The  ad- 
vantages resulting  from  this  mode  of  sowing  wheat  on  spongy  clay  soil  are,  that 
the  horse  does  not  tread  on  the  seed,  and  the  seed  requires  no  covering  in  by 
the  harrow.  It  is  necessary,  however,  to  caution  you  in  the  use  of  rape-dust 
and  guano  in  contact  with  seed,  as  both  are  apt  to  affect  the  vitality  of  seeds, 
without  the  intervention  of  a  little  soil,  or  the  previous  mixture  of  a  little  earth.* 
(3078.)  Another  mode  recommended  for  cultivating  wheat  is  transplanting. 
It  is  proposed  to  sow  a  small  portion  of  ground  with  seed  early  in  the  season, 
and  to  take  up  the  plants  as  they  grow,  divide  them  into  single  plants,  and  trans- 
plant them.  By  thus  dividing  the  plants  as  they  tiller  into  single  plants  at  4 
periods  of  the  season,  a  very  small  quantity  of  seed  will  supply  as  many  plants 
as  would  cover  a  large  extent  of  ground.  Though  wheat  no  doubt  bears  trans- 
planting very  well,  yet  as  the  scheme  implies  the  use  of  much  manual  labour, 
it  is  questionable  if  it  will  repay  the  expense.  The  proposed  method  has  been 
tested  by  experiment,  and  the  question  of  comparative  expense  stands  thus : — 
Suppose  440  grains  of  wheat  are  sown  on  the  1st  of  July,  by  the  beginning  of 
August  each  seed  will  afford  4  plants,  or  in  all,  .  .  1,760  plants. 

At  the  end  of  August  these  will  produce        .  .  .  5,280 

In  September  these  again  .....        14,080 

And  in  November  these  last  will  produce       .  .  .       21,120 

The  time  occupied  in  sowing  the  440  grains,  and  dividing  and  transplantinor  the 
produce  of  them,  stands  thus  : — 


(( 


July,  sowing 

August  (beginning),  taking  up 

dividing  into 


Hours.  Minutes. 


August  (end), 


September, 


November, 


planting 
taking  up 
dividing  into 
planting     . 
taking  up 
dividing  into 
planting     . 
taking  up 
dividing  into 
planting     . 


440  grains, 
440  plants, 

1,760 

1,760 

1,760 

5,280 

5,280 

5,280 
14.080 
14,080 
14,080 
21,120 
21,120 


0 

0 
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3 

1 

3 
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4 

9 

2S 

11 

14 

42 


20 
20 
10 
30 
28 
30 
33 
24 
23 

9 
44 

4 
14 


Nearly  13  days. 


130       49 


«» 


•  Sec  Mark-Lane  Kxpress  for  November  24. 1842. 
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Of  these  13J  days,  4J  days  may  be  reckoned  for  women  and  boys  occupied  in 
t-aking  up  and  dividing  the  plants,  which,  at  lOd.  per  day,  will  cost  3s.  9d. 
The  remaining  9  days  are  for  men  transplanting,  at  10s.  per  week,  or  Is.  8d. 
a  day,  which  will  cost  16s.  more ;  in  all,  18s.  9d.  per  acre.  As  the  saving  of 
seed  was  estimated  at  IBs.  6d.  per  acre,  the  expense  of  transplanting  would  thus 
be  greater  than  the  saving  effected.  It  appears,  besides,  from  Mr  Palmer's 
small  but  well-conducted  experiments,  that  10  plants  out  of  48  died,  which  is  a 
large  proportion,  leaving  more  than  ^  of  the  ground  blank,  whilst  the  return  of 
the  produce  does  not  warrant  the  supposition  that  tlie  remainder  would  make  up 
the  deficiency ;  the  2^-  lb.  of  grain  from  the  space  of  ground  experimented  on 
is  not  more  than  20  bushels  per  acre,  and  still,  after  adding  ^  to  this  for  the  de- 
struction of  seeds  occasioned  by  birds,  the  whole  amount,  only  25  bushels,  would 
not  be  a  full  crop.  Taking  2d.  an  hour  as  the  fair  cost  of  man's  labour,  the  cost 
of  transplanting  would  be  L.l :  12  :  9,  to  set  against  the  18s.  6d.  of  seed  saved; 
and  supposing  the  plants  to  be  set  as  far  apait  as  1^  foot,  the  cost  would  still  be 
L.l :  4 :  7  per  acre.  •*  In  my  opinion,'*  says  the  experimenter,  **  the  only  way  of 
executing  this  plan  is  to  dibble  in  the  seed,  2  grains  in  a  hole,  about  4  inches  from 
each  other,  the  plants  to  be  taken  up  when  they  are  in  a  proper  state,  and  divided 
into  5,  which  would  be  as  many  on  an  average  at  that  time  as  could  skilfully  be 
made,  and  then  planted  out  at  once,  where  they  are  to  remain,  thus  getting  rid 
of  all  the  intermediate  dividings.  The  number  of  grains  of  wheat  required  for 
1  rood  would  be  42,240,  which  would  not  exceed  1  pint  at  farthest,  as  I  have 
ascertained  by  actually  counting  that  quantity  ;  and,  consequently,  1  pint  of 
wheat  will  plant  21,120  holes.  If  each  hole  gives  5  plants  on  an  average, 
which  may  be  reasonably  expected,  there  would  be  at  the  disposal  of  the  farmer 
105,600  plants,  a  quantity  sufficient  to  plant  5  acres,  at  17^  inches  apart.  If 
farmers  were  to  adopt  a  system  of  this  kind,  there  is  little  doubt  but  it  would 
soon  gain  ground  in  the  country.  Seed  for  5  acres,  sown  in  the  usual  way, 
would  cost  about  L.4 :  12:  6,  whereas,  1  pint  of  wheat  would  only  cost  about 
1  penny.  The  plants  may  be  taken  up,  separated,  and  planted  again  by  50 
people  in  one  day ;  25  taking  up,  dividing,  and  supplying  25  planters,  allowing 
each  to  plant  4,224  per  day,  and  this  might  be  wholly  done  by  boys  and  girls 
at  6d.  per  day ;  consequently,  the  farmer's  saving,  exclusive  of  the  original  cost 
of  dibbling  1  rood,  would  be  L.3  :  7  :  5  per  every  5  acres,  as  thus : — 

'*  Cost  of  seed-wheat  for  5  acres 
Cost  of  1  pint  of  seed- wheat,    . 
Dibbling  it  in  J  of  an  acre, 
Taking  up  and  planting, 

L.3    7    5"» 

(3079.)  The  object  of  these  various  modes  of  sowing  wheat,  is  the  «av- 
iiig  of  seed — a  great  object,  certainly,  when  it  is  borne  in  mind,  that  j^  of  the 
whole  grain  grown  in  the  country  is  consigned  to  the  earth  in  seed.  From  the 
statement  just  given  in  regard  to  the  transplanting  of  wheat,  it  appears  that  4 
English  pints  of  wheat  are  capable  of  supplying  a  sufficient  number  of  plants  for 
1  acre.     By  ordinary  drilling  3  pecks  are  enough  seed  for  1  acre,  according  to 


L.4  12    6 

L.0    0    1 

0    0    0 

15    0 

15    1 

•  The  Gardiner's  Chronicle  for  October  1843. 
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A  ftatement  of  Mr  Hewitt  Dayis,  whose  wheat  crops  average  4^  qaarten  per 
acre  on  poor  soil,  which  is  manured  when  the  green  crops  are  sown,  and  bj  sheep 
eating  green  crops  off  the  land.  His  profits  from  farming  seem  to  arise  solely 
from  the  economical  system  of  management  he  pursues.  '*  The  soils  I  cul- 
timte,"  he  says,  "  are  naturally  very  poor.  Two  of  my  farma  are  principally 
graTel,  and  most  of  one  is  a  moorish  boggy  gravel,  extremely  spongy  in  winter^ 
and  very  apt  to  bum  in  summer,  and  formerly  in  the  state  of,  and  similar  to»  the 
heaths  at  Bagshot  and  Blacklieath.  The  other  is  a  very  hilly  farm,  with  but 
few  inches  of  soil,  on  chalk.  These  farms  have  been  greatly  improved  by  the 
use  of  the  subsoil  and  trenching  ploughs  ;  but  they  are  orUy  kept  in  proJUabl* 
tillage  by  the  general  economy  of  the  sytttemJ**  * 

(3080.)  But  practice  has  always  tended  against  the  use  of  a  small  quantity 
of  seed ;  and  the  practice  is  sanctioned  by  the  fact,  that  though  large  quantities 
of  seed  are  usually  sown,  in  many  seasons  the  young  plants  come  up  rather 
scanty.  There  is  a  circumstance  attending  the  germination  of  seed,  which  may 
account  for  much  of  the  seed  being  destroyed  by  the  insect  tribe,  especially  if  the 
weather  be  such  as  to  cause  its  germination  to  be  tardy.  The  circumstance  I 
allude  to  is  the  nutritive  matter  of  the  seed,  which  constitutes  its  largest  propor- 
tion,  speedily  becoming  fluid  after  being  sown,  by  absorption  of  moisture,  then 
milky  in  its  aspect  and  sweetish  in  its  taste.  In  fact,  a  good  deal  of  saccharine 
matter  is  always  evolved  in  the  process  of  germination.  Now,  as  all  creatures 
are  known  to  be  fond  of  sugar,  the  germinating  seeds  become  a  ready  prey  to 
hosts  of  insects  constantly  existing  in  the  soil ;  and  should  the  progress  of  ger» 
mination  be  retarded  by  any  cause  external  to  the  seed,  we  can  easily  conceive 
that  injury  derived  from  insects  may  soon  render  the  seed  useless  for  the  pur- 
poses of  vegetation  ;  for  if  the  nutritive  matter  be  extracted,  there  is  nodiing 
to  nourish  the  rudimentary  plant,  as  it  is  not  then  sufficiently  developed  to 
draw  nourishment  from  the  soil. 

(3081.)  Fig.  645  represents  a  grain  of  wheat  magnified,  and  so  dissected  as 
to  shew  its  component  parts.     It  consists  of  2  skins,  an 
outer  and  an  inner,  a  a  the  outer,  and  6  the  inner,  skin ;  6  Fig*  ^*^' 

is  where  the  nutritive  matter,  called  the  albutuen,  is  si- 
tuate, and  it  constitutes  the  whole  seed,  and  is  mostly  hid 
beneath  the  skins ;  c  is  tlie  little  scale  or  cotyledon  through 
which  the  nutritive  matter  passes  in  the  sweetish  state, 
when  the  grain  is  germinating,  and  by  which  it  is  ren- 
dered most  fit  for  the  nourishment  of  the  little  plant ;  d  is 
the  rudimentary  plant,  at  the  base  of  which  3  tubers  may 
be  seen,  from  which  as  many  roots  or  stems,  or  both,  will 
afterwards  proceed  ;  and  e  is  the  point  where  all  the  3,  the 
nutritive  matter,  the  little  scale,  and  the  rudimentary  plant 
are  united.  All  these  parts  are  essential  to  the  m*owth  of 
the  seed,  tor,  when  any  one  ox  them  is  absent  by  accident  a  gkain  of  wheat. 
or  design,  the  seed  fails  to  spring. 

(30d2.)  The  seeds  of  almost  every  species  of  plant  naturally  possess  such 
a  structure  that  only  1  stem  can  proceed  from  them ;  but  in  the  grasses,  and 
more  particularly  in  the  cereal  grasses,  that  is,  those  which  yield  corn,  there  is 
observe*!  a  remarkable  departure  from  this  form  of  parts.     In  them  tho  em- 

«  Ucll's  Weekly  Messenger  for  September  1813;  and  see  also  Mr  Davis*  pamphlet  on  the 
fcamo  subject. 
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Fig.  546. 


A  PLANT  OF  WHEAT  IW  THK 
STATE  or  OKKMIIffATIOIf. 


brjo  plant  is  usually  thickened  towards  its  base,  and  so  organized,  that,  instead 
of  1  stem,  3  or  4  usually  spring  from  1  grain ;  and  in  other  cases,  a  number  of 
stems  so  great  has  issued  as  almost  to  exceed  belief. 
The  peculiarity  mentioned  may  be  observed  at  d, 
fig.  545,  which  is  the  rudimentary  plant,  having  3 
projections  in  the  lower  part,  while  in  another  seed 
there  would  have  only  been  1 ;  and  from  each  of  these 
a  rootlet  or  a  stem,  or  both,  will  proceed  when  the 
grain  is  placed  in  the  soil.  Fig.  546  represents  the 
grain  in  a  state  of  germination,  1  shoot  a  having  left 
the  sheath,  auQther  b  is  just  evolved,  and  a  third  c  re- 
mains unevolved ;  and  d  d  are  the  rootlets.  It  is  this 
peculiarity  of  structure  which  compensates,  in  some 
degree,  for  the  loss  arising  from  the  destruction  of 
seed.  The  germination  of  autumn  wheat  takes  place 
in  about  17  or  19  days.  The  force  of  the  vegeta- 
tion of  a  single  seed  is  so  great,  as  to  be  able  to  raise 
a  weight  of  200  lb.;  as  has  been  proved  by  the  pro- 
cess being  made  to  split  hollow  balls,  in  the  same  man- 
ner as  the  Florentine  academicians  measured  the  ex- 
pansive force  of  freezing  water. 

(3083.)  There  is  a  valuable  property  in  the  growth 
of  wheat  which  I  must  not  omit  to  mention,  which  is, 
that  the  wheat  plant  pushes  out  2  sets  of  roots,  the  one 
from  the  seed,  and  the  other  from  the  crown  of  the  plant,  from  which  the  leaves 
originate.  The  seminal  roots  as  d,  fig.  546,  push  out  from  the  seed  wherever  it 
may  have  been  sown,  provided  the  depth  does  not  exceed  7  inches ;  but  the  coronal 
roots  always  push  out  as  at  a,  fig,  546,  very  near  the  surface  of  the  soil,  not  much 
exceeding  1  inch  below  it.  The  existence  of  those  2  sorts  of  roots  clearly  indi- 
cates the  nature  of  the  plant  to  bear  sowing  both  in  winter  and  spring ;  and  the 
relative  position  of  the  roots  indicates  the  differences  of  culture  which  should 
be  given  to  the  plant  in  winter  and  spring.  In  winter  wheat-seed  should  be 
pretty  well  covered  with  soil,  say  4  inches,  in  order  to  be  placed  beyond  the  in- 
fluence of  frost,  but  in  spring  it  should  be  sown  nearer  the  surface.  '*  The  first 
or  seminal  root,''  says  a  writer  in  the  Georgical  Essays,  quoted  by  Colonel  Le 
Gouteur,  "  is  pushed  out  at  the  same  time  with  the  germ,  which,  together  with 
the  farina,  nourishes  the  plant,  until  it  has  formed  its  crown.''  ^*  In  the  spring, 
when  the  crown  has  become  sufficiently  large,  it  detaches  a  number  of  strong 
fibres,  which  push  themselves  obliquely  downward.  These  are  the  coronal  roots. 
A  small  pipe  preserves  the  communication  between  them  and  the  seminal  roots ; 
and  it  makes  an  essential  part  of  the  plant,  and  is  observed  to  be  longer  or 
shorter,  according  to  the  depth  that  the  seed  has  been  buried.  It  is  remark- 
able, however,  that  the  crown  is  always  formed  juftt  within  the  surface ;  its 
place  is  the  same,  whether  the  grain  has  been  sown  deep  or  superficial.  I  be- 
lieve I  do  not  err  when  I  call  this  vegetable  instinct.  As  the  increase  and  fruc- 
tification of  the  plant  depend  upon  the  vigorous  absorption  of  the  coronal  roots, 
it  is  no  wonder  that  they  should  fix  themselves  so  near  the  surface,  where  the 
soil  is  always  the  richest.  From  an  attention  to  this  circumstance,  we  are  led 
to  explain  the  operation  of  top-dressings,'^  ..."  Wheat  sown  superfi- 
cially," continues  the  same  writer,  <*  must  be  exposed  to  the  severity  of  the 
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frost,  from  tlie  Khortiicss  of  tlie  pipe  of  communication.  The  plant  in  that 
Hituation  has  no  benefit  from  its  double  root.  On  the  contrary,  when  the  grain 
lias  been  perfectly  covered,  the  seminal  and  coronal  roots  are  kept  at  a  reason- 
able dutance.  The  crown  being  well  nourished  during  the  winter,  sendR  up  nu- 
merous stalks  in  the  spring.  On  the  tillering  of  the  com,  the  goodness  of  the 
crop  principallff  depends."  Spring-sown  wheat  havbg  no  time  to  tiller,  may 
therefore  be  sown  nearer  the  surface,  and  aho  thicker  than  ftutumn-io«rn. 
Viewed  in  this  light,  drilled  wheat  in  spring  should  grow  more  equally  than 
seed  covered  in  with  the  harrow  ;  for,  as  this  writer  justly  observes,  "  a  field 
of  wheat,  dibbled,  or  sown  in  equidistant  rows  by  the  drill -plough,  always  makes 
a  better  appearance  than  one  sown  with  the  harrow.  In  the  one,  tlie  pipe  of 
oomniunication  is  regularly  of  the  same  length,  but  in  the  other  it  vt  irreguiar, 
beiitg  either  too  long  or  too  ghort."  I  would  say,  witli  Colonel  Le  Couleur,  that 
tlio  exact  depth  at  which  wheat  fihould  bo  sown  ia  a  question  of  local  esperience, 
bearing  relation  to  the  nature  of  the  soil  and  climate. 

(3084.)  As  to  the  natural  tillering  of  wheat,  some  varieties  evince  extraordi- 
nary powers  in  that  respect.  Colonel  Le  Couteur  mentions  that  "  one  plant  from 
a  single  grain  of  a  downy  variety,  in  1833,  threw  out  32  tiltei's;  all  produced 
ears,  with  an  average  of  60  grains  to  each,  or  1600  grains  from  1 — an  enor- 
mous produce,"  as  the  Colonel  regards  it,  but  judiciously  adds, "  which  no  field 
cultivation  could  be  fairly  expected  to  attain,  as  it  is  not  the  eKti'aordinary  quan- 
tities which  art  wioy  produce,  either  by  crtriitie  eare,  subdivisio^i,  and  trant- 
plantation,  that  should  be  brought  under  tlie  con»iideration  of  farmers  ;  but  the 
/air  aitd  legitimate  mode  of  husbandry,  attainable  to  all  who  will  devote  to  its 
pnrsuit  that  induGtry  and  inijuiry  without  which  their  art  ia  ,1  mere  mechanical 
operktiou,  throwing  in  a  little  seed  into  the  ground,  and  leaving  nature  to  do 
the  rest."  * 

(3086.)  Early  sown  wheat,  when  growing  luxuriantly  in  autumn,  ia  some- 
times affected  by  slugs  in  damp  weather.  Mr  Wentworth,  of  Harlow,  gives 
this  recipe  for  destroying  them.  "  Provide,  fresh  from  the  kiln,  as  much  lime 
as  will  allow  S  bushels  to  the  acre.  Slake  it  2  days  before  sowing  ;  choose  a 
calm  and  mild  morning;  commence  sowing  early  enough  to  finish  before  day- 
light; and  1  man  can  sow  1  acre  per  hour,  sowing  2  yards  at  a  cast."  Turnip- 
leaves  have  been  recommended  to  be  laid  upon  wheat,  and  as  slugs  readily  take 
shelter  under  them,  they  can  thus  be  collected  and  destroyed.  Of  the  2  modes  of 
destruction  I  should  conceive  the  quicklime  to  be  the  more  efiicacious,  especially 
in  moist  weather. 

(3086.)  [The  philosophy,  as  well  as  the  practice  of  the  construction  and  appli- 
cation of  wheel-carriages,  has  been  so  frequently  discussed  by  writers  in  this 
branch  of  mechanics,  that  I  had,  at  one  time,  deemed  any  attempt  to  enter  upon 
such  a  subject  altogether  uncalled  for,  more  especially  when  it  is  considered  Uiat 
many  of  those  writers  have  been,  and  are,  men  of  the  highest  acquirements  in 
tiie  walks  of  mechanical  philosophy.  On  a  closer  examination,  however,  it  has 
been  found  that,  in  some  cases,  philosophical  knowledge  has  been  applied  to  this 
subject  under  a  theoretical  view,  and  the  powers  of  mathematical  reasoning 

•  LcCoutenroD  Wb*at,p.SS-3B;  and  It  iibat  juatice  lo  Mr  LawBon  of  ElgiD  to  state,  tlat 
badatacUdthiipecullaritjiatbegemilDationaf  wbMtwhon  too  d*ep  *awti,  Boloag  agoMl8S7, 
■■  maji  be  ■««•■  b;  reTerring  l«  No.  vL  p.  IB  of  the  Old  Seriei  of  Uia  Britiib  FaRnera'  Nl«wiilR. 
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brought  to  bear  upon  it  before  a  sufficient  stock  of  experimental  data  had  been 
obtained,  upon  which  a  theory  could  be  satisfactorily  built  up.  In  others,  obso- 
lete practices,  and  those  which  even  common  sense  condemns,  have  been  dragged 
into  the  arena  as  examples  of  errors  that  existed  only  in  the  imagination  of  the 
author.  In  others,  again,  we  find  misconceptions  brought  forward  in  support 
of  particular  views  ;  these  could  not  be  supposed  to  have  sprung  from  ignorance 
of  principles,  but  rather  from  inattention  in  the  application  of  those  principles 
to  a  hasty  view  of  a  practical  subject.  In  some  of  our  most  popular  works  even, 
there  are  to  be  found  some  examples  of  an  erroneous  application  of  thoroughly 
established  principles  of  mechanical  philosophy  to  this  particular  branch  of 
mechanics.  For  these  reasons,  I  am  induced  to  venture  upon  some  practical 
considerations  of  the  construction  and  application  of  wheel-carriages,  not  tying 
myself  to  any  particular  theory,  or  to  the  demonstrations  of  any  previous 
writer,  but  keeping  as  much  as  possible  to  facts  and  experiments,  or  to  such 
geometrical  demonstrations  as  may  seem  requisite  to  elucidate  particular  points 
of  the  subject. 

(3087.)  It  is,  perhaps,  unnecessary  to  enter  into  the  oft-repeated  imaginary 
history  of  wheel-carriages,  beginning  with  the  simple  roller  without  an  axle,  and 
rising  through  the  gradations  from  that  to  the  most  elaborately  constructed 
modem  wheel,  not  omitting  war-chariots,  &c.  There  is  something,  however, 
in  the  first  mentioned — ^the  simple  roller,  that  deserves  notice,  from  a  peculiar 
property  which  it  possesses  when  employed  as  a  vehicle  of  transportation ;  and  so 
little  is  this  property  known  to  the  bulk  of  practical  people,  and  even  those  of 
higher  grade,  that  I  have  seen  it,  within  these  few  years  past,  proposed  as  the 
basis  of  a  patent  machine  for  achieving  most  important  results,  and  held  out  as 
an  entirely  new  discovery, — a  new  mechanical  power. 

(3088.)*  The  roller  is  the  simplest  and  most  accessible  auxiliary  in  the  hands 
of  the  common  labourer  or  workman,  to  aid  his  energies  when  he  has  occasion  to 
move  heavy  masses,  as  beams  of  wood  or  iron,  or  blocks  of  stone,  over  short 
distances ;  and,  how  few  of  those,  who  are  every  day  employing  this  mechanical 
agent,  are  likely  to  consider  that,  by  means  of  it,  they  are  moving  the  substance 
under  transportation,  over  twice  the  space  that  the  roller  itself  has  passed  through. 
When  the  substance  moved  is  borne  upon  rollers  having  an  axle  passing 
through  them,  as  in  the  case  of  a  wheel-carriage,  the  transported  body  either 
rests  upon  the  axle,  or  on  a  carriage  attached  to  it ;  hence  the  velocity  of  its 
rectilineal  motion  must  be  the  same  as  that  of  the  axis  of  the  roller,  which,  as 
is  well  known,  passes  over  a  space  equal  to  the  circumference  of  the  roller  or 
wheel  in  every  revolution  of  the  same.  When  the  substance  simply  rests  on  the 
periphery  of  the  roller  or  wheel,  it  will  be  easily  seen,  that  for  every  revolution 
that  the  roller  makes  it  will  move  over  a  space  on  the  surface  of  the  ground  equal 
to  its  own  circumference,  and  that  while  doing  so,  the  substance  which  it  bears 
along,  will,  in  the  same  time,  have  applied  to  the  roller  a  portion  of  its  length 
equal  to  that  circumferen^  and  which  will  have  passed  over  die  roller ;  but  the 
substance  being  entirely  iKrne  by  the  roller,  must  also  partake  of  its  progres- 
sive motion  through  space,  and  that  at  the  same  rate  as  the  roller  itself;  hence 
the  substance  must  have  passed  over  double  the  space  that  the  roller  has  done  in 
a  given  time.  This  result  will,  perhaps,  be  more  clearly  understood  by  consider- 
ing increments  of  the  motions. 

(3089.)  Let  a  6,  fig.  547*  be  the  surface  of  the  ground  on  which  a  roller, 
represented  by  the  circle  cd  e,  is  to  roll,  bearing  the  beam  fg.    If  the  beam  be 
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pushed  in  the  direction  of  ^/,  every  point  in  the  arc  c  ^  of  the  roller  will  suc- 
cessively come  in  contact  with  corresponding  points  in  the  surface  of  the 
beam  lying  between  c  and  d' ;  during  this  process  the  circle  will  have  moYed 


Fig-  547. 


A  e 

TBI  xrrxcTi  or  thx  iimplx  bollbb. 

in  the  direction  6  a,  over  a  space  e  h,  on  the  ground  equal  in  length  to  the 
arc  eh'  or  cd,  and  the  centre  o  of  the  circle  will  have  moved  over  a  like 
space  0  o\  but  the  diameter  e  c  will  now  have  assumed  the  position  e'  d^  and 
A'  d,  the  perpendicular  position  A  d",  the  point  d'  having  moved  to  cT  or  through 
twice  the  space  o  o',  or  twice  the  arc  cd  ;  and  the  beam  g  f  has  in  like  man- 
ner moved  through  twice  the  length  of  the  arc  c  d^  equal  to  the  space  d'  e  dT^ 
which  is  double  of  &  o  or  eh.  It  results  from  this  conclusion,  that  the  body 
must  very  soon  pass  beyond  the  roller,  hence  a  constant  succession  of  rollers 
must  be  applied  in  front  of  the  moving  body,  and  hence,  also,  the  application 
of  this  species  of  carriage  must,  in  general,  be  limited  to  short  distances.  But 
from  the  extreme  simplicity  of  the  apparatus,  and  if  the  bed  on  which  the  rol- 
lers move  is  of  a  uniform  texture,  an  almost  entire  absence  of  friction  is  obtained, 
whereby  very  heavy  masses  may  be  moved  with  a  comparatively  small  force, 
and  we  accordingly  see  this  simplest  form  of  carriage  in  almost  daily  application. 
It  is  further  well  known  that  this  principle  has  been  applied  in  modern  times 
to  the  transport  of  immense  masses,  larger,  perhaps,  than  ever  were  moved  by 
the  engineers  of  antiquity,  however  colossal  their  works  may  have  been.  The 
mass  of  rock  that  forms  the  pedestal  to  the  statue  of  Peter  the  Great  at  St  Pe- 
tersburgh,  stands  a  noble  monument  of  modern  engineering,  especially  as  regards 
its  transport  over  a  distance  of  four  miles,  achieved  by  the  application  of  this 
principle ;  the  rollers,  however,  in  this  case,  were  spheres  of  metal  about  6  inches 
diameter,  and  not  cylinders,  but  this  does  not  alter  the  principle  of  the  motion. 
The  subject  is  one  of  much  interest,  but  it  would  be  out  of  place  to  follow  it  up 
here,  our  object  being  more  of  an  agricultural  than  an  engineering  character. 

(3090.)  Though  it  is  probable  that  the  simple  roller  had  succeeded  the  sledge, 
as  a  medium  of  transport  for  heavy  bodies,  in  the  early  stages  of  society,  it 
appears  evident,  from  historical  records,  that  the  wheel  and  axle  had  been 
resorted  to  at  a  very  remote  period ;  for  both  in  sacred  and  profane  history 
we  can  trace  their  use  througli  a  period  of  not  less  than  3000  years.  It  ap- 
pears very  probable,  also,  that  in  the  early  application  of  the  axle,  it  was 
adopted  at  first  to  combine  two  short  rollers,  which  would  have  an  advantage 
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over  the  long  roller,  by  avoiding,  in  their  progress,  much  of  the  obstruction 
that  the  continuous  roller  must  have  met  with.  The  transported  body  would 
then  lie  upon  the  axle,  and  to  prevent  its  travelling  over  it,  which  it  would  do, 
though  at  a  much  slower  rate,  than  under  the  arrangement  shewn  by  fig.  547, 
the  transition  is  easy  to  round  the  axle,  and  confine  it  to  turn  in  a  box  or  bush 
attached  to  the  body  under  transportation,  which  now,  in  fact,  becomes  the  car- 
riage. There  is  every  reason  to  believe  that  this  has  been  the  original  form  of 
wheel-carriages ;  that  is  to  say,  the  axle  and  the  wheels  moving  together,  the 
former  being  confined  to  turn  within  bearings  attached  to  the  body  of  the  car- 
riage, and  the  wheels  short  but  solid  cylinders  of  wood.  This  form  of  wheel 
and  axle  is  not  confined  to  antiquity ;  it  has  existed  in  Europe,  in  Britain, 
within  the  last  century,  and  is  yet  to  be  met  with  in  some  remote  regions.  It 
is  worthy  of  remark,  that  the'  wheel  and  axle  of  almost  all  railway  carriages, 
whether  of  early  or  late  construction,  are  upon  this  plan ;  and  the  most  perfect 
of  all  wheel  carriages — the  railway  locomotive — is  the  same. 

(3091.)  It  might  be  urged  from  this  last  circumstance,  that  this  being  held 
as  the  best  form  of  wheel  and  axle  for  railways,  and  especially  the  locomotive, 
that  it  ought  also  to  be  the  best  for  all  other  wheel  carriages ;  but  there  are 
circumstances  which  render  it  applicable  in  the  one  case,  and  inadmissible  in 
the  other.  In  the  railway  carriage,  it  has  been  found  by  experience  that  the 
wheels  and  axles  are  less  liable  to  derangement  when  turning  together  within  a 
box  or  bush,  than  with  the  wheel  turning  upon  the  axle,  though  a  carriage 
mounted  in  that  way  is  not  so  well  adapted  to  turn  in  a  curve  of  short  radius ; 
but  to  obviate  this,  railways  are  now  laid  out  with  curves  of  very  long  radius. 
On  the  other  hand,  wheel  carriages  for  common  roads  and  all  domestic  pur- 
poses, would  be  extremely  inconvenient  if  their  wheels  moved  together,  as  they 
have  very  frequent  occasion  to  turn  in  very  narrow  limits,  which  could  only 
be  done  under  great  disadvantages  were  the  axle  and  wheel  to  move  together  ; 
but  with  wheels  turning  upon  the  axle,  the  greatest  possible  freedom  of  motion 
IB  afforded  for  turning  in  a  small  space;  and,  but  for  this  difficulty,  it  appears 
jet  undetermined  whether  or  not  the  ordinary  cart  would  be  better  adapted  for 
its  work,  and  the  wheels  more  durable,  were  they  fixed  upon  the  axle.  Be  this 
as  it  may,  the  step  from  the  fixed  wheel  and  axle  to  the  fixed  axle  and  revolv- 
ing wheel,  has  been  easy  and  obvious. 

(3092.)  Though  in  some  barbarous  cases,  the  rude  form  of  wheel  and  axle 
is  to  be  found  in  later  times,  there  can  be  no  doubt  that  in  those  countries 
where  the  arts  flourished  at  an  early  period,  the  wheel  and  axle  were  employed 
under  the  same  principle  as  we  now  see  them  in  the  present  day ;  and  this  is 
another  instance  of  the  really  small  progress  of  human  invention  during  a 
period  of  from  two  to  three  thousand  years ;  but  it  must  be  admitted,  that  though 
we  have  not  brought  any  new  principle  into  operation,  we  have  greatly  improved 
in  the  details  of  the  construction  of  wheel  carriages. 

(3093.)  In  considering  the  action  of  carriage-wheels  in  general,  we  have  seen 
that,  when  applied  as  simple  rollers,  if  the  surfaces  on  which  they  roll  were 
level,  perfectly  smooth,  and  hard,  and  the  roller  also  possessing  the  two  latter 
qualities,  there  would  be  little  or  no  resistance  from  friction,  and  the  carriage  or 
body  would  move  with  the  least  possible  force.  These  circumstances  not  being 
attainable,  and,  from  considerations  of  convenience,  the  wheels  being  placed 
upon  an  axle,  it  comes  to  be  viewed  under  a  change  of  circumstances ;  thus^ 
though  we  may  still  conceive  the  wheels  to  move  upon  a  surface  that  might  pra- 
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Ull#  ft  e  /  when  if  bM  ikuide  one  refolutton ,  its  oentie  a  wiU  have  m^fedl  tkroiitgb 
a  wptMbt  and  will  liave  deseribed  a  stiaij^t  line  t  ib  in  tbat  8pMe»  in  a  vwltid 
plane»  eqnal  to  tibo  droamftronoe  of  tbe  wheel;  that  point  of  tiie  eiremnfinwiee^ 
alaoy  from  whioh  It  fltorted  on  the  lerel  plane  will  have  deooribed  the  bteatiM 
and  highl J  important  canre  the  cycloid  bde^  haring  its  base  ft  e  eqpal  to  the 
circamference  of  the  wheel,  and  its  height  d  «,  or  axis  of  the  cycloid,  equal  to  the 
diameter,  while  the  length  of  the  curve  hdc  has  been  found  to  be  equal  tofowr 
times  the  diameter  of  the  wheeL  When  the  describing  point  b  taken  anywhere 
within  the  circumference  of  the  circle  or  wheel,  the  curve  described,  though  a 
modification  of  the  cycloid,  assumes  a  somewhat  different  character.  Suppose 
a  point  in  the  circumference  of  the  nave  of  the  wheel,  as  at  /,  the  curve  gene- 
rated by  this  point  will  be  inflected,  as  g/h,  crossing  the  straight  line  described 
by  the  central  point  of  the  circle  twice  in  the  course  of  one  revolution  of  the 
wheel ;  but  the  base  of  any  curve  that  can  be  so  generated  will  be  always  equal 
to  the  circumference  of  the  primary  circle.  It  is  foreign  to  the  objects  of  this 
work  to  trace  the  remarkable  properties  of  the  cycloid;  suffice  it  to  say,  that 
they  are  highly  important  in  the  theoretical  consideration  of  dynamics,  and  have 
been  investigated  and  determined  by  the  most  eminent  geometers ;  and  we  can 
thus  see,  that  even  the  mean  and  homely  object — a  cart-wheel,  may  have  af- 
forded data  upon  which  some  of  the  finest  intellectual  discoveries  of  Uie  human 
mind  have  been  based ;  for  the  investigation  of  this  curve  has  occupied  the  atten- 
tion of  such  men  as  Des  Cartes,  Pascal,  and  Huygens,  to  the  latter  of  whom 
we  owe  the  discovery  of  the  remarkable  property,  that  in  a  cycloid  (in  a  position 
inverted  to  that  of  our  fig.  548)  bodies  let  fall  from  any  point  in  the  curve  wiU 
reach  the  lowest  point  of  it  at  the  same  time. 

(3096.)  As  regards  the  theory  of  the  wheel,  applied  practically  in  agricul- 
tural carriages,  we  have,  first,  to  notice  the  manner  in  which  it  is  affected  by 
the  draught,  the  resistance  of  the  road,  and  the  friction  at  the  axle.  We  have 
seen  that  wheels  in  moving  along  a  level  road  have  their  centres  always  preserved 
at  the  same  height ;  and,  from  the  manner  in  which  the  carriage  is  attached  to 
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the  axle,  and  the  draught  to  the  carriage,  we  know  that  the  altimate  effect  of 
the  latter  results  in  its  direction  being  nearly  in  a  straight  line  drawn  from  that 
point  of  the  shafts  where  they  are  suspended  from  the  back  of  the  horse  on  to  the 
centre  of  the  axle.  This  line  may,  in  some  cases,  be  horizontal,  as  in  the  case 
of  a  horse  of  low  stature ;  but  in  most  cases  it  forms  an  angle  with  the  hori- 
zon of  from  5°  to  12°,  and  its  true  position  is  such  as  to  bring  that  point  of  the 
shafts  to  which  the  draught-chains  are  attached,  into  a  straight  line  between  the 
centre  of  the  axle  and  the  hook  of  the  horse*  s  collar,  and  in  the  present  con- 
sideration, it  will  be  sufficient  to  assume  that  the  line  is  horizontal.  If  we  now 
suppose  a  carriage  loaded  to  the  ordinary  extent,  and  bearing  upon  the  axle, 
which  again  rests  upon  the  lower  side  of  the  box  or  bush  of  the  wheel,  we  have 
the  following  results. 

(3096.)  Let  fig.  549  exhibit  the  above  arrangement,  ahcia  the  wheel,  d  the 
axle,  a  e  the  horizontal  plane,  on  which  the  wheel  moves  in  the  direction  of  the 
line  of  traction  df.    If  the  plane 

a  e  is  truly  level  and  smooth,  the  Fig.  64». 
wheel  will  be  put  in  motion  with 
a  very  small  force ;  and,  if  we  sup- 
pose all  friction  at  the  axle  de- 
stroyed, it  goes  on  without  stop- 
ping, as  there  would  be  no  resist- 

ance ;  but  such  astate  is  not  attain-  -^ 
able  in  practice,  and  that  from  ex- 
ternal causes, — the  resistance  of 
the  air,  the  impossibility  of  pro- 
curing a  surface  devoid  of  inequa-  "e 

lities,  and,  consequently,  any  at- 
tainable surface  will  be  produc- 
tive of  friction  or  resistance.  A  wheel,  with  a  cylindrical  edge,  rolling  on  a 
plane,  whether  horizontal  or  inclined,  as  it  does  not  slide  upon  that  plane,  but 
makes  simply  a  succession  of  contacts,  cannot  be  said  to  meet  any  resistance  from 
friction  ;  the  chief  resistance  it  encounters,  then,  is  from  inequalities  of  surface, 
which  may  induce  a  constant  succession  of  assents  of  the  wheel  and  its  load  over 
these  inequalities,  with  intermitting  descents  of  the  same,  or,  as  in  the  case  of  a 
soft  and  yielding  surface,  it  will  amount  to  a  constant  assent,  but  still  without 
friction^  a  term  which  can  only  be  applied  to  that  species  of  resistance  arising 
from  the  motion  of  one  body  sliding  upon,  or  through  another.  The  chief  source 
of  friction,  then,  in  the  wheel,  is  that  which  is  generated  between  the  axle  and 
its  bush,  the  amount  of  this  friction  will  depend  upon  the  relative  diameter  of 
the  wheel  and  its  axle,  and  upon  the  nature  of  the  materials  of  the  axle  and 
the  bush,  and  also  the  state  of  their  surfaces.  As  regards  the  first,  if  the  radius 
of  the  wheel  d  a,  fig.  549,  is  taken  at  28  niches,  and  that  of  the  axle  di  at  1^ 
inch ;  and  a  force  applied  to  the  axle  in  the  direction  d  6,  while  the  whole 
pressure  of  the  load  rests  on  the  point  t,  where  the  friction  is  produced.  If  the 
axle  is  thus  drawn  forward  by  the  force  d  b,  the  wheel  is  resisted  by  its  contact 
with  the  ground  compelling  it  to  roll  along,  and  thus  there  is  produced  the 
sliding  motion  at  i  upon  the  axle ;  but  the  radius  d  a  acts  in  this  case  as  a  lever 
•of  advantage,  in  favour  of  the  force  db^  in  the  proportion  o(  da  to  di,  or  the 
'Circumference  of  the  wheel  to  the  circumference  of  the  axle.  For  when  the 
^entire  circumference  of  the  wheel  has  been  applied  to  the  surface  of  the  ground, 
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tlutofths  ftzle  ml;,  hu  bwn  ^plied  to  tbs  anrfaoe  of  tlMbn^;  aalMi'ttl 
£MMter  of  the  sxla  nuj  Im  taken  ■(  ^  of  tU  wheel,  the  uumot  of  Aietiea 
Mting  in  rsnitaaae  to  (f  fr  the  dnog^tt  iriB  be  only  ^  of  the  entire  niitliMi, 
iriuterer  that  naj  ba. 

(3097.)  ICtMh  stKOTtsin^  preraib  u  to  the  nine  or  amAimt  of  ftirtiea  ia 
fthttion  to  the  load,  whila  aome  ezperimmten  have  fotrnd  it  «at  to  e^aaai  ^ 
with  a  eoHkae  of  in«  running  upon  brui,  and  wdl  oiled,  otben  ham  made  it  W 
b^aa  I  or  ^  (f  the  load;  and  ••eart-greaae  i«  not  nwiaBj  the  meet  uimUiom 
of  nbataneai,  we  majwith  nfety  takett  at  j^  fer  eart  azlee.  Let  the  iHl 
then,iiidDdh^tb««Mt,be26cwt.,  i^  ofthiiiilT^  Ib.fiurtbeabeobtereAi- 
aiwe  fimn  fmiMi  at  tiM  axle;  bnt  I  ba*e  shewn,  that  the  lerenuj*  af  the 
iriM^aoduIeredoeeditto  ^or  Y/=8]b.  noarijr,  aaUiaaetaalTalBeof  O* 
fKotiwof^aada,  tMietingtheferaeintfaedireetioDtift,  ^.  6W,9r,  btoAat 
««tda,  Aa  dm^ ;  hot  hwe  it  mnat  be  tmdvrtood,  that  the  axla  and  haahai 
■Ht  be  in  the  beat  oondition,  the  formw  stored  on  the  lower  side  and' toMd, 
er  tnmed  and  caae  hardened,  and  the  bneh  nnoMh  and  baid.  WaeaaflrantUi 
maiMiiiiifl.  that  the  frietion  of  the  axle  prodncaa  bnt  a  nnall  portion  of  the  re- 
eUtance.  fur  lakiti^  thaUraught  at  on  average  of  1601b.,  whieb  ii  kanro,  hotil 
from  theory  Dud  experiment,  to  be  about  the  aoMlint  cf  a  horn  pmrw,  munf 
at  2i  luiles  per  hour,  the  i-esistance  of  the  axle  fimns  only  /g  <^  thia  Aaa^L 

(3098.)  It  is  from  the  surface  of  the  road  Oen,  that  we  are  to  lb>i^-te  . 
remaining  {  g  of  the  resistance  ;  &n<t  thii  will  *m*fr  inflkieirtir  obriona  .frofli 
a  consideration  of  fig.  650.  The  rcaiatanoe  to  the  motioa  rf  the  wfced,'it  hw 
been  Etat«d,  arises  from  inequality  of  the  lur&ee  OW  whidi  H  ndli;  and  tUi 
may  be  shewn  by  taking  the  point  6  as  an  obetade  ooming  under  the  whad. 
and  over  uhich  the  ivheel  and  load  muBt  be  raised.  Most  of  tboee  who  have 
treated  this  part  of  the  subject,  have  usually  demonBtrated  only  the  relation  of 
one  wheel  to  another,  in  terms  of  their  diameter  or  their  radius,  and  the  resist- 
ance respectively  encountered  in  passing  over  any  obstacle,  viewing  the  wheel 
■imply  as  a  roller,  within  which  the  whole  load  is  concentrated.  Thus,  if  the 
circle  ead  represents  a  wheel  rolling  on  the  horizontal  line  o h,  and  oppoaed 
by  an  obstacle  at  b, 

while  it  is  drawn  for-  "t-  as"- 

ward  in  the  direction 
o  a,  by  a  certain  force, 
this  force  will  act  with 
a  leverage  equal  to  oe 
in  overcoming  this  ob- 
stacle, whilethe  weight 
oftheloadonthewfaeel  - 
opposes  it  with  a  lever- 
Mge  that  is  represented 
bythelineesf.  Bycon- 
Btruction,  b«  is  equal 

supposing  the  obstacle 
to  be  the  same  for  all 
heights  of  wheel,  bf=ee  will  be  constant,  while  d  e  varies  as  the  diameter,  bat 
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h  e  will  increase  only  as  the  square  root  of  d  e,  which,  in  all  ordinary  cases,  may 
be  held  as  equal  to  the  diameter,  and  therefore  the  force  required  to  move  the 
wheel  over  the  obstacle  b,  will  be  inversely  as  the  square  root  of  the  diameter  of 
the  wheel,  nearly ;  for  example,  taking  the  common  cart-wheel  of  66  inches 
diameter,  its  square  root  is  7*5  nearly,  which  may  be  called  unity ;  and  take 
another  wheel  of  68  inches,  or  one  foot  higher,  the  square  root  of  this  is  8.2,  and 
compared  with  the  first,  is  1.09  to  1.  If  a  force  of  traction,  therefore,  of 
300  lb.  were  required  to  overcome  this  obstacle  with  wheels  of  66  inches,  a 
force  of  275  lb.  would  overcome  it  with  wheels  one  foot  more  in  diameter,  for 
1.09  :  1  :  :  300  :  275  ;  this  is  supposing,  that  in  both  cases  the  force  is  applied 
horizontally  from  the  centre  of  the  axle. 

(3099.)  The  foregoing  example  is  still  only  applicable  to  the  case  of  a  roller 
or  wheel  having  the  load  concentrated  within  it,  or  otherwise  placed  right  over 
its  axle ;  but  as  this  does  not  apply  with  exactness  to  a  two-wheeled  cart  having 
the  load  disposed  in  such  a  manner  as  to  throw  its  centre  of  gravity  about  5 
inches  before  the  axle,  I  shall  now  take  a  more  practical  case,  and  consider  it 
under  this  last  circumstance. 

(3100.)  Referring  still  to  fig.  550,  suppose  that  the  wheels  are  mov' 
ing  over  a  surface  that  yields  to  the  pressure  so  as  to  sink  one-half  inch 
into  the  road,  which  may  hence  be  considered  as  presenting  a  constant  ob- 
stacle of  one-half  inch  in  height.     This  will  give  us  de  equal  to  55-j^  inches, 

and  e  0  one-half  inch,  the  v/55.5  x  v/*5  =  5.2  inches  =  6  e,  and  if  the  force 
of  traction  is  applied  at  o  in  a  horizontal  direction,  it  gives  the  lever  oe  =: 

— ctf=  --^  —  .5  =  27.5  inches,  while  the  resisting  arm  is  5.2  inches, 

making  the  power  to  the  resistance  as  27.5  to  5.2.  The  entire  load  being 
supposed  25  cwt.,  of  which,  from  its  disposition  on  the  length  of  the  lever 
formed  by  the  body  and  shafts  of  the  cart,  from  ^  to  y\  is  borne  by  the 
horse,  the  remainder  by  the  axle ;  the  load  on  the  horse  may  therefore  be 
taken  at  |$  =  1.3  cwt.  nearly,  leaving  on  the  axle  23.7  cwt. ;  and  this  in- 
creased by  the  weight  of  the  wheels  and  axle,  will  make  the  amount  of  resist- 
ance about  28  cwt. ;  but  as  the  power  of  the  lever  0  e  is  to  that  of  6  6  as  27.5 

to  5.2,  or  5.3  to  1  nearly,  then  —r  =  5.283  cwt.,  or  rather  above  5^  cwt.' for 

the  force  of  traction  during  the  Jlrst  instant  of  raising  the  wheels  with  this  load 
over  an  obstacle  i  an  inch  high.  This  is  supposing  that  both  wheels  meet  the 
obstacle,  and  that  it  is  perfectly  incapable  of  being  depressed.  If  only  one 
wheel  meet  it,  then  the  resistance  is  reduced  one-half,  and  the  traction  one-half, 
and  if  the  obstacle  arises  from  a  uniform  sinking  of  the  surface  by  the  pressure 
of  the  wheels,  then  both  meet  the  obstacle ;  but  as  it  suffers  depression  while 
the  load  is  in  the  act  of  being  raised,  the  maximum  of  resistance  will  again  not 
exceed  one-half  of  the  result  quoted  above,  or  2.625,  and  will  vary  downward 
according  to  the  state  of  the  road,  till  it  reach  the  minimum  force  of  traction, 
which  cannot  be  estimated  at  less  than  120  lb. 

(3101.)  From  the  foregoing  remarks  we  have  seen  that  the  friction  at  the 
axle  is  inversely  as  the  diameters  of  the  wheel  and  the  axle,  but,  at  the  same 
time,  that  friction  is  so  small  in  amount,  that  any  practicable  addition  to  the 
diameter  would  produce  such  a  mere  fraction  of  reduction  upon  the  total  resist- 
^oe,  as  to  be  of  no  importance  in  practice.     On  the  other  hand,  though  the 
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rerirtanee  arismg  firom  impediments  on  the  surface  of  the  roid  affect  whaela  to 
an  amouit  greatly  bejond  the  friction  at  the  axle»  to  not  leu  than  20  timea 
the  amoont  of  the  (^er,  and  though  the  reduction  of  resistance  increases  in 
a  much  lower  ratio  with  the  diameter*  being  inversely  as  the  square  roots 
nearly^  yet  even  this,  as  we  have  seen»  would  only  increase  the  advantage  hy  ^ 
of  the  whole  resistance,  or  as  1:1.00  as  before,  with  wheels  of  one  foot  greater 
diameter,  an  advantage  not  to  be  compared  with  the  many  inconveniences  that 
would  attend  such  an  increase  of  height  in  the  wheels. 

(3102.)  Th€  contCrtfctton  of  u^Aaslv.— The  early  construction  of  wheels  has 
already  been  adverted  to  generally*  but  there  remains  to  point  out  something 
of  the  principle  which  directs  the  modem  wheel-maker.  With  but  few  ezeep* 
tions  carriage-wheels  of  all  sorts  are  constructed  principally  of  wood,  but  bound 
and  suTOorted  with  iron ;  such  a  wheel  for  one-lKirse  carts  consists  of  the  man^ 
a  turned  block  of  wood,  usually  elm,  12  inches  long,  and  from  10  to  12  inches 
diameter,  bound  at  each  end  with  iron  hoops;  it  is  pierced  with  twelTe  mortises 
equally  divided  around  it,  into  which  are  firmly  inserted  a  like  number  of 
spokes,  always  made  of  oak.  A  ring  of  wood  in  six  segments  or  feUoea  is  mor- 
tised upon  the  extremities  of  the  spokes,  and  this  is  surrounded  by  the  boop  or 
tire  of  iron  either  in  one  entire  ring,  or  in  segments.  Of  wheels  so  formed 
there  are  several  varieties  ;  that  without  the  dftiftad  character  may  be  held  ss 
a  nonentity,  except  in  carriages  of  one  wheel*  or  of  three  wheels,  where  the 
third  or  front  wheel  may  be  found  without  di»h^  and  in  some  cases  where  a 
double  inverted  dishing  is  adopted.  The  dished  wheel,  or  that  which  has  its 
spokes  so  placed  in  the  nave,  that  if  laid  with  the  end  of  the  nave  upon  an  ex- 
tended flat  surface,  the  point  of  each  spoke  would  be  farther  distant  from  that 
surface  than  the  root,  where  the  spoke  enters  the  nave,  and  the  spokes  of  the 
wheel  thus  arranged,  when  put  in  revolution  would  describe  a  cup  or  dish-form 
figure,  concave  above,  forming  the  front  of  the  wheel,  and  convex  below,  forming 
the  back.  The  class  of  dished  wheels  are  separated  again  into  two  great  divi- 
sions, the  conical  dished  wheel  and  the  cjlindrical ;  the  first  is  known  chiefly  in 
England,  and  is  that  in  which  the  tire,  properly  so  called,  is  applied  in  segments, 
and  sometimes,  as  in  the  wheels  of  very  large  waggons,  the  tire  is  composed  of 
two,  three,  or  four  breadths  of  iron.  In  wheels  of  this  kind  the  tire  is  some- 
times  apphed  in  one  ring  or  hoop,  but  its  object  as  a  binding-hoop  is  in  a  great 
measure  frustrated  by  the  conical  surface  to  which  it  is  applied,  and  hence  the 
necessity  of  such  solid  tires  being  secured  by  strong  rivet-bolts  passing  through 
it  and  the  felloes,  to  prevent  its  dropping  off  the  wheel.  The  cylindrical  wheel, 
like  the  last,  may  have  any  degree  of  dishing  given  to  the  spokes ;  but  the  sole 
of  the  felloes  or  periphery  is  worked  off  at  right  angles  to  the  plane  of  the  fel- 
loes, and  consequently  cylindrical  wheels  of  this  kind  are  always  hooped  with 
an  entire  ring  of  iron,  applied  when  red  hot ;  its  contraction,  therefore,  when 
cooled,  brings  the  felloes  into  close  contact  with  themselves  and  the  iron, 
and  affords  the  greatest  possible  strength  to  the  wheels.  The  sole  or  tire  of 
conical  wheels  varies  in  breadth  from  4^  inches  to  16  inches,  the  latter  being 
found  only  in  the  largest  class  of  carrier's  waggons,  while  the  former,  and  inter- 
mediate sizes,  aire  to  be  seen  on  two-wheel  carts  and  all  intermediate  carrying 
vehicles.  The  sole  of  the  cylindrical  wheel  is  seldom  above  6  inches,  generally 
5  inches,  but  the  great  bulk  of  them  is  2^  to  3  inches  broad.  Whee&  of  this 
form,  when  above  3  inches  broad  in  the  sole,  are  run  upon  straight  axles,  the 
plane  of  the  felloes  being  vertical,  hence  they  move  without  any  tendency  to 
deviate  from  a  straight  Une.     Those  with  a  sole  of  3  inches  and  downward 
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aanallf  ninapon  bent  axles,  &3  afterwards  mora  particularly  described,  and 
henoe  partake  a  little  of  the  tendency  of  the  conical  wheel,  the  plane  of  the  fel^ 
loea  standing  oblique  to  the  vertical. 

(3103.)  A  great  deal  of  irrelevant  matter  has,  from  time  to  time,  been  put 
forth,  on  the  subject  of  dishing  and  conical  wheels,  in  some  cases  deviating  so 
&r  from  the  sabject  as  to  mistake  the  one  qaality  for  the  other,  and  exhibiting 
Bueh  a  want  of  information  on  the  English  practice  of  using  conical  wheels,  ag 
to  represent  a  highly  dished  and  conical  wheel  running  in  a  waggon,  with  the 
plane  of  its  felloes  standing  vertical,  evidently  intended  to  exhibit  their  destruc, 
tive  effects  on  the  roads,  by  cutting  them  up,  in  a  way  that  never  occurred  ex. 
cept  in  the  mistaken  imagination  of  the  writers.  Similar  iacongruitieg  are  to  be 
found  respecting  the  dishing  and  form  of  the  wheel,  where  the  conical  character 
is  c<»ifounded  with  that  of  dishing,  probably  arising  from  the  absence  of  a  true 
conception  of  the  terms  as  appli^  in  practice.  It  is  pleasant,  however,  to  see 
that  men  of  talent  are  still  found,  who  will  devote  their  enei^es  to  the  elacida. 
tion  even  of  this  every-day  subject,  and  that  with  a  degree  of  simplicity  and 
perspicuity  not  hitherto  to  be  met  with  on  this  subject.  Thus,  in  the  volume 
of  "  The  Library  of  Useful  Knowledge"  chiefiy  devoted  to  the  "  Horse,"  there 
is  a  treatise  on  Draught,  in  which  the  principles  and  the  defects  of  conical  wheels 
are  so  clearly  illustrated,  that  nothing  remains  to  be  said  in  condemnation  of 
the  practice.  Instead,  there- 
fore, of  spending  time  in  at- 
tempting to  elucidate  their 
construction  and  defects,  it 
seems  better  to  allow  them  to 
take  their  place  among  the 
things  that  have  been. 

(3104.)  To  proceed,  then, 
in  the  consideration  of  the 

<^2rn<inca2u>A««I,and,  incon-  ,     , 

nectioa  with  it,  to  consider  _^      I'l  t 

also  the  formation  of  the  axle, 
it  must  be  observed,  that  there 
are  two  varieties,  the  inclined  , 
and  the  upright,  though  both 
varieties  ara  dished  wheels ; 
and  of  these  the  first  to  be 
considered,  as  being  the  old- 
est, is  the  inclined  cylindrical 
wheel,  as  it  is  seen  in  section 
in  fig,  551,  In  this  figure  a  e 
Is  the  nave,  with  the  axle  b 
passingthroughit.  The  spokes 
0  c  are  represented  as  they  are 
inserted  in  the  nave,  and  as 
they  pass  through  the  felloes 
dd,  and  these  are  encircled 
by  the  irwi-hoop  or  tire,  seen 
in  section  at  g  and  g,  but  when 
complete,  serves  to  bind  and 
compreu  the  entire  ring  of  fe 


B  into  one  mass.     This  common  cart-wheel  is 
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Beldam  made  below  54  inches  in  diameter,  nor  escceding  58  inches,  measuring- 
over  the  iron  Iioop.  The  oi-dlnary  length  of  nave  is  12  incheii,  tuid  its  diameter 
varies  from  10  to  12  inches.  In  an  average  diameter  of  11  inches  in  the  middle* 
the  inner  end  of  the  nave  is  10  inches,  and  the  outer  end  9  inches;  in  the  for- 
mer, it  is  bound  by  an  iron  hoop  a  e  of  2  inches  in  breadth  by  §  inch  in  thickness, 
and  on  the  outer  end  by  a  hoop  fm  of  4  inches  in  breadth,  about  one  baif  of 
which  projects  beyond  the  end  of  the  nave,  forming  a  shield  to  defend  the  cud  of 
the  axle  from  accident  and  from  mud.  The  iron  for  this  lost  hoop  or  bsuid  is 
manufactured  for  the  special  purpose,  the  edge  of  the  bar  intended  for  the  out- 
ward part  being  |  inch  in  thickness,  while  the  inward  edge  is  not  more  than 
j^  inch.  When  a  block  has  been  selected  for  the  nave,  an  auger  hole  is  bored 
through  its  axis,  into  this  an  iron  bar  or  mandril  is  driven,  and  upon  it  the  oave 
is  turned  to  the  proper  shape  and  dimensions,  and  lines  drawn  round  it  liniiling 
the  length  of  the  intended  mortises  ;  its  circumference  is  then  divided  into 
twelve  equal  divisions,  and  upon  these  divisions,  as  a  centre,  an  auger  hole  is 
bored  upon  each  in  the  direction  of  the  radii  of  the  cli'cle — or  if  machinery  ii 
applied  in  the  manufacture,  the  nave- is  suspended  between  proper  centres,  fur- 
uidied  with  a  dividing  index,  and  the  vertical  drilling  machine  brought  to  bear 
upon  the  nave,  dividiug  and  boring  it  at  one  operation.  The  enlargement  of  the 
hole  is  then  performed  either  with  the  mortising-chisel  and  hand  mallet,  or  by 
the  niortising-machine,  until  the  mortise  is  of  the  proper  size  and  direction.  In 
forming  the  mortise,  its  xidfg  ought  to  bo  parpllel,  the  width  from  1  inch  to 
IJ  inch,  the  front  end  must  be  cut  to  the  slope  of  the  intended  di»h  of  the  wheel, 
while  the  back  of  the  mortise  approaches  nearly  to  a  nght  angle  with  the  axis 
of  the  nave.  A  practice  has  been  long  prevalent  to  make  the  mortises  wider  at 
the  front  than  at  the  back,  and  in  support  of  the  practice  it  has  been  allied 
that  it  tends  to  keep  the  spoke  firm  in  its  mortise,  and  at  the  proper  incdination. 
Little  consideration  is  necessary  to  shew  that  the  practice  can  neither  accomplish 
the  one  nor  the  other,  but  it  involves  a  condition 
much  worse  than  this  negative  quality,  which  is, 
that  it  leaves  less  substance  of  wood,  in  the  bridge 
or  partition  between  the  mortises,  at  the  front  than 
at  the  back,  thus  inducing  an  unnecessary  weakness 
in  that  part  of  the  nave  more  than  at  the  back,  and 
though  this  may  not  exceed  ^  or  ^  of  an  inch  in 
each  partition  at  the  surface,  it  forms  a  more  sen- 
sible proportion  of  it  towards  the  bottom ;  and  as 
tiie  nave  is  the  basis  on  which  the  whole  wheel 
depends,  every  means  ought  to  be  adopted  to  secure 
its  uniform  strength, 

(3105.)  The  tpokes  of  the  wheel  ought  to  be 
prepared  of  the  best  oak-root,  thoroughly  seasoned, 
for  which  purpose  they  require  at  least  three  years 
preparation.  The  length  of  the  rough  spoke  is  27 
inches,  and  when  dressed  to  enter  the  nave,  the 
breadth  at  the  root  is  from  3^  to  3|  inches,  the 
thickness  of  the  body  ranging  from  1^  to  1|  inches. 
Fig.  662,  a  is  a  side  view  of  a  spoke  when  pre- 
pared to  be  driven  into  the  nave ;  b  the  same  when 
it  has  been  finished  in  the  wheel ;  and  e  a  front  view  of  the  same  in  the  finiabed 
irtate. '  Id  figure  a,  the  form  of  the  root  tenon  ia  exhibited,  wherein  the  front  e^ 
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is  uniformly  straight,  but  on  the  back  the  tenon  part  is  wedge-formed,  the  slope 
d  e  deviating  from  the  line  ef  a  quantity  nearly  equal  to  the  dish  which  the 
spoke  is  intended  to  have  in  the  wheel,  whereby  the  back  of  the  mortise  approaches 
to  a  right  angle  to  the  axis  of  the  nave.  In  wheels  where  the  dishing  is  carried 
to  an  excess,  this  rule  would  give  the  tenon  so  much  of  the  wedge-shape  as  to 
render  it  very  liable  to  be  dislodged  from  the  nave ;  and  hence,  as  one  evil  begets 
another,  arises  a  necessity  for  giving  the  back  of  the  mortise  an  inclination,  or 
what  is  termed  being  under-cut,  which  induces  the  further  necessity  of  weakening 
the  partition  behind  by  sloping  the  back  of  the  mortise,  or  the  alternative  of  giving 
it  less  width  behind  than  in  front ;  but  every  one  of  these  conditions  should  be 
avoided  as  much  as  possible.  The  shoulders  of  the  tenon,  instead  of  being  cut  iu  at 
right  angles  to  the  faces  of  the  tenon,  are  usually  cut  at  an  angle  of  not  less  than 
45°,  as  seen  at  the  figure  c ;  these,  when  the  spoke  is  driven  home,  fill  up  firmly 
the  parts  which  are  cut  away  for  this  purpose  in  the  two  edges  of  the  mortise, 
giving  to  the  spoke  a  more  stable  bearing  on  the  shoulders,  and,  at  the  same  time, 
increasing  the  strength  of  the  tenon  at  this  essential  point.  Figure  6  is  exhibited 
finished  at  the  head,  though  this  operation  is  performed  only  after  it  has  been 
driven  into  the  nave.  The  face-edge  6  A  of  the  head  tenon  has  its  plane  depend- 
ent upon  the  amount  of  dish,  for  the  part  from  6  to  A  is  always  cut  off  at  right 
angles  to  the  axis  of  the  wheel,  being  also  parallel  to  the  intended  face  of  the  fel- 
loes. From  the  point  h  towards  the  body  of  the  spoke,  the  face  is  usually  curved 
to  ^,  as  in  the  figure,  the  principal  use  of  which  is  to  facilitate  the  formation  of 
the  curve  given  in  the  finish  of  the  face  of  the  spoke,  as  seen  at  t  in  figure  c.  The 
back  part  of  the  head  tenon  is  quite  arbitrary,  but  it  is  proper  to  give  it  greater 
breadth  at  the  root  than  at  the  point  by  about  ^  inch.  The  fitting  of  the  mor- 
tises of  the  nave  to  the  spokes  is  an  operation  requiring  considerable  care ;  the 
front  of  the  spoke  must  be  set  at  the  proper  angle  of  dishing,  which  should  not 
be  under  82^^°  with  the  axis  of  the  wheel,  nor  should  it  exceed  84**,  or  nearly 
1^  inch,  and  1  inch  on  each  foot  of  the  length  of  the  spoke.  It  is  difficult, 
and  unnecessary,  to  determine  the  degree  of  force  requisite  to  drive  the  spoke 
into  the  nave,  but  it  may  be  affirmed,  that  there  may  be  as  much  injustice  done 
to  the  fabric  by  having  the  spokes  too  firmly  driven  into  their  mortises,  as  by 
having  them  too  easy  ;  the  danger  of  the  former  arises  from  overstraining  and 
crippling  the  partitions  of  the  nave,  and  of  the  latter,  from  the  spokes  becoming 
loose  in  the  mortises  ;  a  due  mean  between  these,  which  can  only  be  judged  of 
from  experience,  will  always  produce  the  most  lasting  results. 

(3106.)  The  double  shoulder  of  the  spoke. — It  is  deserving  of  remark,  that 
for  some  reason  now  lost  in  the  obscurity  of  time,  the  tenon  at  the  point  of  the 
spoke  is  almost  invariably  formed  with  a  shoulder  or  bearing  on  one  side  only, 
as  in  fig.  552,  6.  From  the  manner  in  which  the  pressure  comes  upon  the  felloe 
and  the  spoke,  being  that  of  compression  on  the  end  of  the  latter,  it  would  cer- 
tainly appear  more  natural  that  it  should  be  shouldered  on  both  sides,  but  more 
especially  in  the  wheel  with  broad  felloes.  Here,  I  should  say,  it  is  indispensably 
necessary  to  the  due  stability  and  support  of  the  wheel ;  nevertheless,  it  is  sel- 
dom, if  ever  adopted,  except  in  the  practise  of  a  few  wheel-makers. 

(3107.)  The  felloes,  in  a  wheel  of  ordinary  size,  are  always  6  in  number, 
and  are  usually  either  of  ash  or  elm  ;  they  ought  also  to  be  well  seasoned,  and 
of  sound  quality ;  the  breadth,  from  front  to  back,  is  from  3  to  3^  inches,  and 
their  depth  3^  to  4  inches.  Fig.  553  is  a  view  of  a  felloe  square- dressed  and 
mortised,  being  in  the  state  in  which  they  are  first  prepared  previous  to  being 
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.  ynt  on  the  tfckm ;  a  a  ore  the  mortmi,  end  6  ie  the  dmf6l-hole»  «•  boni  in 
eeoh  Mud  of  the  Mkm.     The 

dowels  Me  aeQellj  of  oek»  f  indi  vig.iit. 

diMneter,  benetehiped,  end  their 
dbief  Qie  la  to  keep  the  joiniiup 
ef  the  fdiom  fiur  uid  erai  irime 
■UniAinft  and  until  the  tire  is  pnt 
eife,  ThefeIloet9pfe?ioiifitothmr 
Wag  pot  <m  the  spokee.  ere  partly 
nmiided  off  to  the  form  aeen  in  eeo- 
lioo,  %•  653, 0^,  in  wUdi  the  dot- 
led  linei  represent  the  mortise,/  rn  v«.ob  or  a 
the  ftoe^  e  the  baek,  and  <(  the  sole» 
of  tiie  felloe.  Aftw  beiiiff  pot  on  the  spokes,  dowelled  and  wedsed  up,  HmMr 
loes  are  dressed  tfiorongUj  off  either  bj  tnmii^,  or  by  the  j&am^  end  other 
jhand-tools*  the  periphery,  or  sole  of  the  whed»  being  dressed  m  egnore  t»  the 
Aee  of  the  felloes  without  being  at  all  oonioal.  In  fitting  the  end  jdaiags  of 
the  feUoeSy  wluoh  is  done  by  runnbg  a  saw  seTeral  times  threni^  the  iiieetiqgSy 
end  in  finishing  the  joints,  it  is  proper  to  leoTo  them  open  ontwiodly,  ortewasds 
tiie  eiroomftrenoe,  beoanse  from  the  felloes  being  generally  eat  oot  of  etr«%^ 
woody  the  parts  ectci  two  eontiguoos  felloes,  men  presented  to  eadk  ether, 
hete  the  grain  of  tike  wood  abatting  obliquely,  and  henee  liable  to  eompressioe 
when  bro^ht  to  their  beariqgs;  this  oomirs  when  the  tiro  or  hoop  is  appBed^ 
und  to  admit  of  the  fuU  ^ect  of  the  iKxip  as  a  binder,  the  end  jdningi  of  tibe 
felloes  are  all  finished  slightly  open. 

(3108.)  The  application  of  the  tire  or  hoop  is  the  next  process  in  the  con- 
struction of  the  wheel.  For  narrow  wheels,  which  are  now  under  description, 
the  iron  of  the  hoop  is  from  2^  to  3  inches  broad,  seldom  the  latter,  and  the 
thickness  from  |  inch  to  1  inch.  The  bars  are  first  bent  in  the  cold  state  to 
the  curve,  either  by  passing  them  through  a  three-roll  machine,  or  what  is 
simpler,  they  are  bent  over  a  curved  block  of  somewhat  smaller  diameter  than 
the  intended  wheel ;  when  brought  to  the  circle  the  ends  are  welded,  but  previous 
to  doing  so,  the  length  of  the  circumference  of  the  wheel,  and  the  length  of  the 
inside  of  the  hoop,  are  compared ;  this  operation  is  performed  by  measuring  the 
length  of  the  circumference  by  means  of  a  simple  odometer,  a  small  iron  wheel 
turning  upon  a  pivot,  which  is  held  in  the  hand  ;  with  this  the  length  of  the 
external  surface  of  the  felloes  is  measured,  and  also  the  internal  surface  of  the 
hoop,  and  when  welded  up,  the  latter  should  be  1  to  1^  inch  shorter  than  the 
other,  proportioned  to  the  allowance  that  has  been  given  for  the  closing  of  the 
felloe  joints.  The  hoop  having  been  set  tolerably  correct  to  the  cirele,  and 
also  out  of  twist,  it  is  heated  either  in  the  forge  fire,  or  in  a  pile ;  but  what 
forms  the  most  perfect  and  economical  mode  of  heating,  is  the  hoop-fumace, 
in  which,  as  well  as  in  the  pile,  two,  four,  or  more  hoops,  may  be  heated 
at  once.  In  this  operation  the  heat  required  is  only  such  as  will  produce  that 
degree  of  expansion  in  the  iron,  as  to  make  it  pass  freely  over  the  wheel,  and 
for  this  purpose  a  dull  red  heat  is  sufficient.  The  wheel  is  laid  on  a  hooping 
bed  of  stone,  or  of  cast-iren,  with  its  front  downward ;  the  heated  hoop  is  brought 
over  it,  if  sufficiently  expanded  and  true  to  the  circle,  it  passes  on  to  the 
wheel  with  little  trouble,  and  at  most,  with  a  few  twitches  of  the  hooked  lever,  or 
9k  blow  of  the  hammer,  it  takes  its  place.     Gold  water,  in  abundance,  is  imme- 
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diatelj  applied  to  the  iron,  serving  at  the  same  time  to  prevent  the  burning  of 
the  felloes,  and  to  expedite  the  contraction  and  tightening  of  the  hoop ;  so  soon  as 
it  begins  to  bite,  the  wheel  is  turned  up,  and  the  wood  and  the  iron  are  ad- 
justed to  each  other.  The  iron  is  now  cooled  down  to  prevent  all  deterioration 
of  the  wood,  the  wheel  being  thus  strongly  compressed  on  all  points,  the  shoulders 
of  the  spokes  against  the  felloes,  and  the  joinings  of  the  latter  brought  also  into 
close  contact.  This  operation,  by  compressing  the  joinings  of  the  felloes,  while 
thej  are  resisted  by  the  spokes  from  contraction  of  the  wheel's  diameter  directly, 
has  always  the  effect  of  increasing  the  dishing  of  the  wheel,  by  the  spokes  yield- 
ing forward  in  obedience  to  the  contraction  of  the  iron,  and  the  compression  of 
the  felloes.  It  is  necessary,  therefore,  in  the  first  construction  of  the  wheel,  to 
make  allowance  for  this  ;  and  to  this  end  2^  inches  of  dish  will  be  sufficient  be- 
fore the  iron  is  applied,  as  it  will  then  be  increased  to  neai'ly  3  inches.  In 
wheels  hooped  in  this  manner,  the  only  fixing  given  to  the  hoop  beyond  that  of 
contact,  is  a  spike  driven  through  it  into  each  felloe,  and  the  only  use  of  the 
spikes  is  to  prevent  the  hoop  falling  off,  in  the  case  of  felloes  shrinking  in  a  long 
course  of  dry  weather. 

(3109.)  The  bushing  of  the  wheel  is  the  concluding  process.  The  bushes  are 
of  various  sizes,  suited  to  all  purposes ;  for  wheels,  such  as  we  are  here  describ- 
ing, they  are  2^  and  1^  inch  diameter,  or  2f  and  1}  inch;  the  cart-wheel 
bushes  in  common  use  being  always  tapered  in  these  proportions.  They  are  cast 
with  a  chilled  interior  surface,  that  is,  cast  upon  a  turned  iron  core  or  mandril, 
which  gives  them  a  tolerably  smooth  surface,  with  considerable  hardness.  In 
setting  the  bushes  in  the  wheel,  they  must  be  placed  so  to  have  their  axis  in  the 
centre,  and  at  right  angles  to  the  face  of  the  wheel ;  and  to  insure  the  attainment 
of  these  points,  the  wheel,  with  the  bush  fitted  in,  should  be  suspended  on  the 
Axle,  and  the  bush  adjusted  with  wedges,  so  as  to  make  the  wheel  revolve  truly. 

(3110.)  The  foregoing  description  has  reference  to  narrow  wheels ;  but  in  the 
case  of  the  common  Scotch  broad  wheel,  the  only  point  of  difference  lies  in  the 
greater  breadth  of  the  felloes  and  the  hoop;  the  dishing  is  usually  the  same  as  for 
the  narrow,  though,  according  to  the  ordinary  views  of  the  case,  the  dishing 
ought  to  be  less,  or  to  vanish  entirely  ;  this,  however,  would  weaken  the  wheel 
much  more  than  any  ordinary  amount  of  dishing  could  produce ;  and  this  for 
reasons  that  will  immediately  be  shown.  In  the  broad  wheel  the  felloes  have 
the  same  depth,  or  nearly  so,  as  before ;  but  the  breadth  varies  from  4  to  6 
inches.  The  spokes  are  usually  finished  in  the  same  manner  as  before ;  but  the 
mortises  of  the  felloes  are  placed  farther  from  the  face,  so  as  to  throw  the  bear- 
ing on  the  spoke,  nearly  in  the  middle  of  the  breadth.  The  hoops  are,  of  course, 
suited  to  the  breadth  of  felloes,  but  the  thickness  is  always  less  than  in  those  of 
narrow  wheels, — seldom  exceeding  f  inch,  and  descending  to  ^  inch. 

(3111.J  Cfthe  axle, — Cart-axles  are  always  prepared  in  the  form  of  blocks 
under  the  forge-hammer,  and  are  afterwards  finished  to  the  true  form  on  the 
f^y'iU  with  the  hand  and  sledge-hammer.     Fig.  554,  is  a  view  of  an  ordinary 

Fig.  554. 


TBI  CABT-AZLI. 


oart-^xle  in  the  finished  state,  and  adapted  to  narrow  wheels.     The  body  part, 
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from  a  to  6,  IB  1|-  ineh  thick,  and  2^^  to  2]  inohei  in  depth ;  it  ii  thiofconed  at 
d  and  d  to  a  breadth  equal  to  the  diameter  of  the  arm,  for  the  pnrpoae  of  ad^ 
mitting  the  opening  of  the  oaddy-bolt  hoLee  e  and  d;  the  arms  of  this  ezam^ 
being  2}  inohei  diameter  at  the  8hoalderaee»  and  diminiahing  to  1}  ineh  at  the. 
linch-pinholeijfY.  In  preparing  the  axle  on  the  an?il,  an  incision  ia  made  aleog 
the  lower  aide  of  the  arm  in  the  parts  which  will  bear  open  the  biiahee»  anda 
atrip  of  steel  if  laid  thereon  and  welded  into  and  upon  the  arm.  When  finished 
and  hardened,  this  presents  a  smooth  and  dnrable  snrfiMse  on  those  parts  of  the 
axle  where  the  greatest  pressure  oconn,  thereby  at  onoe  lessening  the  fnctimi, 
and  inoreasing  the  durability  of  the  axle. 

J 8112.)  In  axles  of  the  common  oonstruotion,  the  arms  are  simply  ronndsd 
dressed  a  little  with  the  file  till  they  enter  fireely  into  the  bushes.  In 
neotion  with  this  rude  finish,  an  opinion  prevails  among  workmen,  that  a 
Terse  seotion  of  the  arms  should  not  be  a  oirde,  but  an  OTal,  or  approaching 
to  the  figure  of  a  bngitudinal  section  of  an  egg,  the  lower  side  on  which  the 
pressure  exists  corresponding  to  the  end  of  the  egg.  This  form,  it  is  alleged, 
by  allowing  the  bush  to  touch  the  axle  on  a  line  passing  aloi^  its  lower 
side,  and  again  on  the  fore-part  towards  the  upper  side,  produces  lees  finction 
than  if  the  surface  of  the  arm  were  a  perfect  cylinder,  or  rather  cone ;  and 
baring  also  the  advantage  of  a  space  before  and  bdund  the  line  of  bearmg  in 
which  the  grease  has  a  lodgement^  and  ready  at  all  times  to  lubricate  the  bear- 
ing part  of  the  surface.  It  must  be  admitted  that  there  is  some  show  of  truth 
in  the  latter  part  of  the  allegation,  but  the  former  is  assuredly  one  of  the  vul- 
gar errors ;  for  if  it  is  true,  as  idiewn  by  experimenters,  that  with  the  same 
load,  friction  is  not  increased  by  an  extension  of  the  rubbing  surfaces,  then  there 
can  be  no  extinguishing  of  friction  fi*om  a  decrease  of  the  bearing  surface  on  the 
axle ;  and  even  to  admit,  according  to  some  experimenters,  that  there  is  a  small 
increase  of  friction  by  an  extension  of  surface,  it  would  form  such  a  small 
amount,  the  wliole  being  but  ^j^  of  the  draught  (3097.),  that  any  reduction  of 
that  friction  cannot  possibly  be  otherwise  than  of  very  small  importance. 

(3113.)  The  more  refined  mode  of  finishing  the  axle-arms  by  turning  is  un- 
questionably the  best  adapted  to  destroy  friction,  especially  when  the  surface  of 
the  bush  has  been  also  bored,  or  otherwise  rendered  accurately  round  and  smooth. 
The  retention  of  the  grease  is  also  partially  accomplished  by  the  chamber  formed 
in  the  central  part  of  the  bush,  seen  at  n,  fig.  551.  But  tlie  best  proof  of  the 
advantages  of  turned  and  well-fitted  axles  is  derived  from  the  performance  of 
the  Royal-mail  and  stage  coaches,  whose  axles  fit  their  bushes  so  exactly  as  to 
be  almost  air-tight.  In  these,  it  is  true,  tlie  constant  lubrication  is  effected  in 
a  very  perfect  manner  by  the  bush  being  converted  into  an  air-tight  chamber, 
which  retains  the  grease  without  risk  of  its  being  squirted  out.  The  want  of 
some  more  secure  means  of  retaining  the  grease  in  the  cart-axle  is  a  serious  in- 
convenience and  loss ;  for  if  the  grease  is  so  thin  as  to  be  completely  useful,  it  is 
squirted  oujb  of  the  open  bush  in  a  very  short  time,  causing  a  loss  of  the  ma- 
terial ;  to  obviate  which,  it  is  compounded  in  such  a  manner  as  to  give  it  a  con- 
sistency that  will  prevent  its  too  free  discharge  ;  but  by  the  same  means  it  is 
rendered  less  serviceable  as  a  lubricator,  and  a  consequent  small  increase  of 
friction  ensues  from  that  circumstance. 

(3114.)  It  is  satisfactory  to  observe,  that  of  late  years  the  utility  of  the 
patent  axle  has  so  far  caught  the  attention  of  cart-proprietors,  that  we  ooca- 
bionally  see  carts  mounted  in  this  manner ;  and  it  has  been  asceriained  that 
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thon^  litis  mode  of  mouDting  the  axla  is  attended  vith  an  &dditioD&l  expense 
of  L.2  to  L.3  on  each  axle,  the  Eaving  of  grease  alone  in  a  short  time  repajB 
the  outlaj,  while  the  uniformity  of  the  lubrication  reduces  friction,  and  gives 
such  a  free  action,  compared  with  the  common  mode,  that  the  same  horses  ue 
-able  to  take  an  increase  of  load,  which  has  been  calculated  at  10  per  cent,  above 
the  ordinary  load.  A  considerable  saving  of  time  and  trouble  is  also  effected ; 
for  it  is  not  necessary  to  apply  fresh  grease  oftener  than  once  in  8  days,  and 
the  wheels  may  not  require  to  be  taken  off  more  than  onoe  in  3  months. 

(31 15.)  There  are  two  kinds  of  such  axles  and  bushes  especially  in  use ;  that 
known  by  the  name  of  the  Mail-coach  patent  axle,  employed  chiefly  for  Uie  Royal 
maU-ooaches ;  it  retains  the  principles  of 
the  tapering  and  bent  axle,  and  is  exceed-  Tig.  ssi. 

ingly  simple  and  effective,  though  not  quite 
so  elegant  as  that  known  as  Collinge's  pa- 
tent, used  for  light  carriages,  but  the  for- 
mer is  best  adapted  for  such  vehicles  as 
carts,  A  section  of  the  mail-coach  axle  and 
buth  is  here  exhibited  in  fig.  555,  wherein 
a  is  the  arm  of  the  axle  and  b  the  bush,  c  e 
being  the  nave  in  which  it  is  inclosed.  The  - —  - 
bush  is  cast  on  a  turned  mandril  and  thereby  C) 
hardened,  a  chamber  is  formed  in  the  mouth  - 
of  it,  to  which  the  aule  is  accurately  fitted, 
the  collar  d  filling  exactly  the  chamber  at 
the  mouth.  The  outer  end  of  the  bush  is 
solid,  and  it  is  rendered  grease-tight  at  the 
mouth  by  means  of  a  leathern  packing  or 
washer  applied  to  the  end  of  the  nave  and 
embracing  the  axle ;  this  is  again  covered  by 
the  iron  plate  or  collar  e,  which,  besides  re-  ■ 

taining  the  solid  collar  of  the  axle  in  the  chamber  of  the  bush,  is  brought  home  to 
the  end  of  the  nave  and  bush  by  three  bolts,  which,  passing  through  the  plate  and 
the  nave,  are  tightened  at  the  outer  end  of  the  latter  by  screw-nuts,  until  the  collar 
^  of  the  ai'm  has  just  freedom  to  turn  in  its  chamber.  The  reservoir  for  the  grease 
is  the  open  space  between  the  point  of  the  axle-arm  and  the  bottom  of  the  bush, 
and  the  charge  of  grease  is  introduced  to  this  chamber  through  a  small  opening 
Kt  6,  which  is  closed  by  a  screwed  plug/.  Axles  of  this  construction  require  a 
peculiar  mixture  of  grease,  which  fahall  have  such  a  consistency  as  to  prevent  its 
escaping  too  freely  hj  the  side  of  the  collar  d  ;  hence  any  pure  oil  is  not  suit- 
able for  the  purpose,  because  of  its  too  great  fluidity  causing  it  to  be  speedily 
exhausted.  A  composition  that  is  well  adapted  to  these  axles  consists  of  equal 
parts  by  weight  of  whale-oil  and  lard,  with  about  J  part  of  vegetable  tar.  The 
mixture,  when  cold,  is  of  a  consistency  similar  to  honey,  requiring  to  be  heated 
to  render  it  so  fluid  as  to  pour  into  the  orifice  of  the  bush,  where  it  is  again 
congealed,  until  by  the  motion  of  the  wheel  a  sufQcient  temperature  is  pro- 
duced to  keep  the  grease  in  a  state  capable  of  lubricating  the  surfaces  without 
becoming  so  fluid  as  to  escape  by  the  collar. 

(3116.)  Collinge's  patent  axle  is  farmed  with  cylindrical  arms,  but  is  also 
bent ;  and  there  ai'e  others  upon  similar  principles,  all  of  which  are,  perhaps, 
more  elegant  in  their  arrangement  and  finishing,  but  are  too  elaborate  to  be 
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fMomoMdbd  fbr  Him  purpow  we  imm  here  an  tiow  ;  j[  thenfim  dMU  it  wi- 
nociDWiry  to  go  into  their  deUihu 

(8117.)  C^lketiMlm<ilioii</|iba«{0Hir^ 
IttB  been  liM  and  «fItteI^  aod  ddraonetntioiu  11^^ 

•xlee  dMmU  hste  oertein  fixnns  that  are»  in  fiiet»  impnotiGibley  end  ethea  tkut 
Befereen,orneTerha¥eezi0ted,eieq^  in  the  diapem  of  the mathematieiM. 
jDertain  pointi  in  the  aolgeet  have  apparmtly  be«i  taken  up  oi^inally  nndar 
theovetioal,  and  even  mwtaken  views,  and  the  ooneliuione  drawn  fiNwi  theoe  hanre 
keen,  of  eotaraOy  parMpationa  in  the  original  error ;  hot  what  k  more  mfiiite* 
MtOi  thejliave  been  received  and  handed  from  one  to  another  with  all  their 
fimltet  the  tDlr|eot,  as  it  would  i^pear,  beii^  considered  by  soeoeeding  writen  not 
worthy  of  the  tronUe  of  being  again  taken  np  at  the  firantatn^head  of  eiperioMnty 
or  of  resorting  to  the  indnotion  that  may  be  derived  from  every-4ay  ezperienoe. 
Witfumt  enterii^,  therefore,  into,  or  fiiUowing  any  of  those  kamed  diseaesioBa^ 
I  shall  take  *  simple  praetfeal  view  of  the  case,  referrii^  when  neeeasaiy,  to 
previoiis  ooneeptions  of  the  subject. 

(8118.)  It  has  been  held  by  some  writers  who  have  treated  diis  snl^jectp  dwt 
tiie  position  of  the  axle-arm  should  be  such  as  to  have  its  lower  or  bearing  side  at 
lUht  aisles  to  the  position  of  the  spdras  that  are  at  the  moment  bearii^  the  kad 
of  the  aauOi  the  bearii^^q^kes  beii^,  by  hypothesis,  at  the  time  vert 
aqpposedi  under  this  Tiew,  that  the  disiui^  of  the  wheel  is  adi^ted  to  briiq;  eat 
this  jresolt,  and  that  any  deviation  from  this  mle  will  prodnoe  an  imdne  pressHie 
of  the  end  of  the  nave  and  bash  against  the  collar  of  the  axle»  if  the  am  droop 
at  the  point,  or  against  the  linch-pin,  if  the  arm  is  tamed  ap  from  the  horiaen* 
tal  line  at  die  point.  It  wiU  be  observed  that  this  proposition  implies  that  the 
lower  or  bearing  side  of  the  axle  should  always  bo  horizontal,  and  thb  without 
reference  to  the  degree  of  taper  given  to  the  arm.  Now,  such  a  proposition  might 
possibly  have  applied  at  a  time  when  wooden  axles  were  almost  exclusively  em- 
ployed, the  taper  of  these  having  been  much  greater  than  is  required  for  those  of 
iron.  But  were  it  essential  that  the  lower  spokes  should  stand  perpendicular, 
and  the  principle  carried  out  to  the  iron  axles  now  in  use,  whose  taper  amounts 
to  1  inch  on  12,  or  ^  inch  on  each  side,  it  would  follow  that  the  dishing  of  the 
spokes  would  amount  to  only  i  inch  on  a  foot,  or  about  1^  inch  of  entire  dish ; 
and  from  what  has  been  said  (3108.),  this  is  too  little  to  afford  sufficient  sup^ 
port  and  strength  to  the  wheel.  In  practice,  we  find  that  all  the  above  condi- 
tions may  be  deviated  from  with  impunity ;  for  with  dished  wheels,  and  the 
arms  of  the  axles  bent  downward,  the  most  perfect  freedom  of  action  is  found 
to  exist,  and  not  only  in  this  case,  but  with  broad-dished  wheels  running  upou 
straight  axles  with  arms  tapering  in  the  same  degree  as  the  former,  a  like  free- 
dom of  action  is  obtained.  It  appears,  therefore,  that  the  points  hitherto  con- 
sidered by  writers  on  this  subject  as  of  essential  importance  in  the  formation  of 
the  axle,  and  the  relative  position  of  the  wheel,  may  bo  departed  from  without 
inconvenience,  and  that  the  requisite  freedom  of  action  of  the  wheel  upon  the  axle-^ 
arm  is  to  be  accounted  for  from  other  causes  than  have  hitherto  been  recognised. 

(3119.)  Having  pointed  out  what  appears  to  me  as  fallacies  existing  in  the 
hitherto  received  opinions  for  the  form  of  the  axle,  I  have  now  to  add,  on  this 
part  of  the  subject,  a  few  remarks  on  the  common  practice  mode  of  making 
the  cart-axle  in  Scotland,  chiefly  as  regards  the  setting  or  form  of  the  axle. 
The  practice  has  long  prevailed  of  bringing  the  wheels  of  vehicles,  intended 
for  load,  to  one  standard  of  width,  where  they  touch  the  surface  of  the  ground. 
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and  this  standard,  or  gauge,  has,  by  long  established  use,  been  fixed  at  4  feet 

4  inches  between  the  tread  of  the  wheels,  where  they  rest  on  the  ground,  and 
as  the  breadth  of  the  hoop,  in  narrow  wheels,  is  2^  inches,  the  gauge  over 
all  is  4  feet  9  inches.  By  a  corresponding  usage,  the  length  of  the  axle-bed, 
or  that  part  of  it  lying  between  the  collars,  e  e,  fig.  544,  has  been  fixed  at 
3  feet  6  inches,  thus  affording  two  fixed  conditions  in  the  problem.  Were  all 
wheels  made  with  one  uniform  degree  of  dish,  we  should  then  have  one  simple 
standard  for  the  set  of  the  axle-arms,  which  would  be  this — ^Let  the  concayity, 
or  true  dish,  in  the  front  of  the  wheel,  and  measured  at  the  surface  of  the  nave, 
be  2i  inches,  the  entire  deflection  from  the  base  of  the  nave  a  e,  fig.  551,  to  the 
front  of  the  felloes,  will  then  be  10  inches,  and  were  the  axle  straight,  the 
wheels  would  stand  at  the  distance  of  3  feet  6  inches,  +  10  +  10  inches,  or 

5  feet  2  inches  over  all,  but  as  they  must  be  brought  to  the  gauge  of  4  feet 
9  inches  below,  each  wheel  will  be  brought  to  an  inclination  of  5  inches  from 
the  perpendicular  upon  its  entire  height,  or  it  is  1.12  inches  nearly  on  each  foot 
of  its  height.  It  is  evident,  that  since  the  axis  of  the  axle-arm  must  stand  at 
right  angles  to  the  face  of  the  wheel,  whatever  degree  of  inclination  the  wheel 
makes  with  the  vertical  line,  the  axis  of  the  axle-arm  must  make  an  equal  degree 
of  incUnation  with  the  horizontal  line,  or  its  deflection  will  be  also  1.12  inches 
upon  a  foot  of  its  length.  The  axis,  or  central  line,  of  the  arm  will  therefore 
hang,  or  be  bent  downward  at  the  point  1.12  inches  below  the  straight  line,  pass- 
ing along  the  central  line  of  the  body  of  the  axle ;  but  as  it  is  easier  in  practice 
to  operate  upon  the  lower  side  of  the  axle-arm  than  upon  its  axis,  deduct  half 
the  difference  of  the  diameter  of  the  two  ends  of  the  arm,  which,  in  ordinary 
cases,  is  i  inch,  and  this  deducted  from  the  deflection  due  to  the  axis  or  central 
line,  we  have  .62  inch,  or  f  nearly,  remaining  for  the  deflection  of  the  lower 
side  of  the  arm.  This  quantity  is,  however,  subject  to  variation  from  two 
causes,  the  dish  of  the  wheel,  and  the  diameters  of  the  axle-arm,  but  the  rule 
will  apply  to  ail  cases ;  and  though  it  does  not  produce  a  perfectly  correct  form 
of  the  axle,  being  defective  in  principle,  yet  it  approaches  so  near  the  truth,  that 
we  are  surprised  to  find  such  a  close  approximation  produced  simply  from  ex- 
perience, for  it  does  not  appear  that  the  principle  has  ever  been  detected  on 
which  the  practice  has  probably,  by  accident,  been  based.  In  most  of  the 
attempts  made  to  establish  a  principle  on  which  the  form  of  the  axle  ought  to 
depend,  the  demonstrations  have  failed  by  a  misconception  of  the  direction  in 
which  gravity  acts  through  the  medium  of  carriage  wheels. 

(3120.)  The  rule  above  referred  to  may  be  stated  more  concisely  thus — To 
the  length  of  the  axle-bed  add  twice  the  dejlection  of  the  wheels  measured  from 
the  base  of  the  nave  to  the  face  of  the  felloes  ;  from  this  sum  subtract  the  tn- 
tended  overall  width  of  the  wheels  at  the  ground^  and  the  remainder  will  be 
the  deviation  of  the  face  of  the  wheel  from  the  perpendicular.  Divide  the  last 
acquired  number  by  the  diameter  of  the  wheel  for  the  deviation  per  foot,  which 
vnll  also  apply  to  the  central  dejlection  of  the  axle-arm^  and  subtracting  half 
the  difference  of  the  inner  and  outer  diameters  of  the  arm  from  the  rate  of  de^ 
viation  thus  founds  will  leave  the  amount  of  deflection  for  the  lower  side  of  the 
arm, 

(3121.)  Example, — Let  the  axle-bed  be  42  inches  long,  the  wheels  4  feet 

6  inches  diameter,  the  deflection,  or  total  dish,  measured  from  the  base  of  the 
nave  to  the  plane  of  the  felloes,  1 1  inches,  width  of  gauge  57  inches  over  all, 
and  the  diameter  of  the  axle  arms  2|  and  \^  inches,  then 


tlM  mBBOOEOFTHB  rABM — AUTDIOT. 

(«S-f-ll  +  ll)-67=7  ineliM, 
fAioli.  dMdfld  by  tlw  wboU  diameter,  'ujj  =  l-^^  indua,  the  derUtwii  fitr 
Avftoaaf  th»  i^uti  ft««  th*  MtptBdionlu,  or  of  the  ukof  tlw  ule  fnm 
Aw  lioa  •£  in  bodj.     Than  half  tlw  diffareiue  of  the  diwietan  of  tlw  ant 

'*~'*  =  i  or  .5,  and  1.66  —  6  =  1.06  inohea,  is  Uie  unoont  of  defieodMi  in 

1  foot  of  tlie  axlo-arn). 

(3122.)  Ibe  (1Kb  of  brMid  duhed  iHieeli,  with  »  oylindrinl  nlo,  ow  mtf 
bo  formed  Etmight,  or  irithoot  brad  in  U7  diieotion ;  aaj  deriUlon  from  tUa  h 
A  positive  diaadvaittage,  and  thoi^h  tho  adoption  of  cyliodriod  anu  for  bcoad 
wheels  haa  been  sometimoa  reoommended,  it  ean  only  be  ap^icabl*  wbaa  Ae 
wbeela  not  only  stand  vertical,  bat  thsy  mutt  ban  no  ditht  and  ii  k  an  amr 
t»  n^poos  tibai  broad  diihod  wheela  ooold  mn^  witb  adTantage  upon  atnigUi 
■^ , with  ojlimdrioal  arms. 

:^188.)OfdMpiwtioalittiIitrofdl^ui^,  botefpeaallj  of  prii^  tbs  wliMila 
ia  iMfimition  outward  aboro,  tbtn  oan  bo  but  one  opinion — ihat  it  it »  naaaa 
aar7  aril;  pradnoing  adtantagea  whitdi  more  than  oonnterbalanoo  any  diipdw- 
tagea  that  may  arise  bj  thus  dariatiag  from  jnrt  tbewetioal  prindjiaa.  An 
Bpiil^  wbaei  witbont  dish,  and  mnning  upon  a  ejlindrieal  axle,  is  nnqpieattoB- 
W7  parfeet  in  theory ;  bat  the  varuHu  oonuderatiras  that  piaotlca  brings  to 
bMur  OK  die  eomomj  oif  thair  appheation,  deddea  the  qoastioD  ki  &Toar  of  a 
<9ariatioB  from  striet  thewy.  It  lias,  thsnfore,  been  fennd  Iwtter  to  aacriAeea 
KttU  to  BtOitj, and  by diaU^ to  gain  additional. rtrengtii  to  the fdvie.  ^in-' 
dining  the  wheel,  also,  a  greater  width  is  obtained  in  tiia  eart ;  and  the  indina- 
tion  affords  another  advantage — though  certainly  not  of  vital  importance — that 
of  throwing  off  mud  from  the  carri^e  and  the  load.  The  bending  and  taper- 
ing  of  the  aile-arm,  consequent  upon  the  dishing,  will  perhaps  appear  the  most 
objectionable  point  in  the  combination ;  but  this,  also,  has  its  compensating  qua- 
lity, for  though  we  hare  here  the  friction  arising  from  a  conical  surface,  it  is  act- 
ing against  a  similar  surface  revolving  round  the  asle,  and  the  result  is  only  a 
slight  increase  of  velocity  in  the  revolving  surface  towards  the  base  of  the  cone ; 
but  as  friction  is  little,  if  at  all,  affected  by  velocity,  there  will,  consequently, 
be  no  increase  of  the  former  at  the  larger  end  of  the  axle,  as  compared  with  the 
smaller.  In  such  a  case,  therefore,  the  effect  is  totally  different  from  that  of 
a  brood  conical  wheel  rolling  upon  the  extended  surface  of  a  road,  and  con- 
strained to  move  forward  in  a  straight  line.  In  this  case,  were  the  wheel 
allowed  to  travel  in  the  circle  which  the  conical  surface  of  the  wheel  would  ge- 
nerate, it  would  produce  nothing  beyond  the  natural  resistance  of  the  rolling 
surface  ;  but  being  constrained  to  move  right  forward,  if  we  suppose  the  middle 
part  of  the  tire  to  have  the  mean  velocity  and  to  roll  without  sliding,  then  those 
parts  of  the  tire  lying  towards  the  base  of  the  cone  would  be  accelerated,  and 
would  have  a  tendency  to  tear  up  the  surface  of  the  road  backward,  while  the 
parts  lying  towards  the  apex  of  the  cone,  would  have  the  opposite  effect,  thos 
producing  great  and  unnecessary  friction,  all  of  which  is  avoided  in  ■  conical 
bush  turning  round  a  conical  axle. 

(3124.)  A  doubtful  practice  bos  long  existed  in  the  formation  of  cart  axles, 
that  of  giving  the  wheels  a  gather,  as  it  is  called,  in  the  fore  parts.  This  is 
done  by  bending  the  axle  arms  slightly  forward,  so  as  to  make  the  wheels  run  a 
little  nearer   to  each  other  in  front  than  behind,  the  difference  varying  from 
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one  tQ.  three  inches.  There  seems  no  good  reason  whatever  for  this  peculiarity, 
though  enough  of  questionable  ones  are  adduced  by  those  who  uphold  the  prac- 
tice. If  any  advantage  is  to  be  gained  from  it,  the  common  bent  axle,  with 
the  cart  in  yoke,  possesses  it  in  a  sufficient  degree,  from  the  manner  in  which 
the  horse  is  yoked  to  the  cart ;  for,  as  we  shall  see,  the  shafts  of  the  cart,  taken 
at  the  point  where  the  back-band  is  attached,  is  always  higher  than  the  axle, 
and  as  the  axle  is  attached  sufficiently  firm  to  make  it  move  with  the  cart,  and 
if,  when  the  shafts  are  horizontal,  the  wheels  are  found  to  be  equally  distant, 
before  and  behind,  their  relative  position  will  be  changed  by  any  movement 
up  or  down  in  the  shafts  ;  thus,  if  the  point  of  the  shafts  is  raised,  which  is 
their  working  position,  the  wheels  will  be  brought  nearer  to  each  other  before 
than  they  are  behind.  It  is  highly  probable  that  this  natural  result,  by  being 
observed  in  a  well  working  vehicle,  has  given  rise  to  the  opinion. 

(3125.)  In  regard  to  the  defective  state  of  the  question  as  to  the  principles 
that  govern  the  formation  of  the  axle,  and  adaptation  of  the  wheels  to  bring 
out  upon  sound  data  the  most  perfect  action  of  the  wheels  on  their  axle  with 
a  minimum  resistance,  I  have,  after  some  investigation  of  the  relation  of  the 
parts  to  each  other,  and  from  careful  observation  of  numerous  cases,  arrived  at 
what  I  conceive  to  be  a  principle,  which  is  sufficient  to  account  for  the  phenomena 
under  consideration.    The  views  that  have  usually  been  taken  of  carriage-wheels, 
when  the  object  was  to  investigate  the  effects  of  the  load  upon  them,  would  lead 
us  to  imagine  that  the  wheel  is  composed,  and  not  only  composed  but  continues 
to  act,  and  to  be  acted  upon,  as  if  it  were  a  number  of  disjointed  parts ;  but 
such  an  assumption  is  not  fact, — a  wheel  built  as  has  been  here  described,  forms 
one  strongly  compacted  piece  of  iron-bound  carpentry,  wherein  every  individual 
part  assists  in  supporting  all  the  others,  and  the  entire  frame  becomes  a  rigid 
structure.     Instead,  therefore,  of  supposing  that  any  one  spoke  that  may  hap- 
pen to  be  in  the  lowest  position  at  any  one  instant,  and  that  in  a  vertical  posi- 
tion, supports  the  whole  load,  it  is  more  correct  to  view  the  wheel  as  a  solid  of 
revolution,  generated  by  the  quadrilateral  figure  bopq,  fig.   551.     In  this 
figure,  formed  about  the  extreme  points  of  the  lower  or  bearing  half  of  the 
section  of  a  wheel,  we  have  the  side  b  o  forming  the  lower  side  of  the  axle-arm, 
and  p  q  the  sole  of  the  wheel,  the  whole  load  on  that  wheel  will  be  distributed 
over  the  line  6  o,  and  transferred  to  p  9,  or  that  part  of  the  wheel  which  rests  upon 
the  ground.     If  we  now  conceive  the  axle  kho  completed,  and  the  opposite  arm 
supporting  its  wheel,  affording  a  similar  solid,  whose  section  will  exactly  re- 
semble b  opq^  upon  these  two  sections  the  indefinite  load  on  the  axle  will 
be  equally  divided,  while  the  sole  of  each  wheel,  or  the  side  p  g  of  each,  will  be 
pressed  to  the  ground  with  a  force  equal  to,  or  a  little  more  than,  half  the  load, 
and  the  friction  caused  by  this  pressure  will  prevent  the  sole  from  all  lateral 
motion  on  the  surface  of  the  ground.     If  we  now  consider  the  effect  of  gravity 
upon  the  sole  p  q,  and  its  supposed  opposite  wheel,  its  natural  tendency  is  in 
the  vertical  direction,  but  its  effects  may  be  diverted  from  this  into  any  other 
direction. 

(3126.)  Example. — In  fig.  556,  let  the  straight  line  a  b  represent  a  rigid  bar 
supported  on  two  struts  c  d  and  e/,  the  surface  of  the  ground  being  represented  by 
g  h;  let  a  weight  w  be  appended  to  the  bar  a  6,  gravity  will  then  act  in  the  direc- 
tion w  Wj  but  the  beam  and  load  being  supported  by  the  struts  c  d  and  ef,  the  pres- 
sure is  borne  equally  by  them,  each  strut  sustaining  a  pressure  of  nearly  half  the 
weight,  together  with  the  beam,  and  this  transferred  pressure  will  be  in  the  direc- 
tion of  the  two  struts,  and  not  in  the  vertical  line.    The  construction  here  repre 
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•enled  vill  come  under  the  denwninatioii  of  a  tottoring  eqaiUbriom,  wlddi  H  ie 
eeq^  toolmale»biit  isaotof  iaiportuieeii^^  mdU 
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wiU  be  erideiit  tbat,  bendes, » tottering  eqnilibriiim»  the  head  of  eadi  elvtt  wift 
haYe  a  tendoM^  to  flicb  oatwafd.  TopierenttfaiBlaetreBiiltylettbelineeiJb.aad 
Imbe  drawn  at  ri|^t  angke  to  tiie  itnit8|  and  draw  also  the  lines  a ii»«o^i»A» 
the  qpaoeinoliided between tfMielineB  and  tifc»  klf  {m,rqpreaent8aIongitiidbel 
ieotkm  of  theoarHoEle^  with  bent  arms ;  the  lines  tib  and  Zm  being  uiekwef 
idde  of  the  annsy  whldi  rest  upon  the  bushes  of  the  nave  r^reseated  faexw  If 
the  sane  lines  tfib  and  Zim  The  stmts  which  are  nowsn^osed  to  besheHwasdi 
md  iartead  of  giTing  their  support  at  0  and  e,  they  support  the  aile  si  tha  M 
p  and  qj  and  being  now  at  right  aisles  to  that  part  of  the  bar  or  the  asae»  at 
which  they  gi^e  their  support,  the  struts  have  no  tendency  to  slide  either  out* 
ward  or  inward,  so  long  as  the  bar  itself  is  proTented  by  any  means  from  being 
a£Pected  by  motion  in  the  direction  of  its  length.  If  the  triangles  d^  i,  ib,  and 
/,  I,  m,  are  now  completed,  we  have  figures  exactly  corresponding  to  the  prism  of 
revolution,  when  its  sides  have  been  extended  to  r,  fig.  551 ;  and  it  is  to  be  ob- 
served, that  the  triangles  cf, «,  A;,  and/,  Z,  m,  fig.  556,  being  isosceles,  the  sides 
diydk^  being  equal;  and  if  it  be  supposed  to  represent  the  section  of  a  solid,  there 
is  no  tendency,  though  supported  on  a  mere  point,  to  move  in  one  direction  more 
than  in  the  other ;  hence,  if  wheels  and  their  axles  were  constructed  to  fulfil  these 
conditions,  they  would  possess  the  greatest  possible  freedom  of  action,  and  free 
from  all  undue  pressure  either  upon  the  collar  of  the  arm,  or  upon  the  linch- 
pins.  I  consider  myself  warranted,  therefore,  in  offering  this  as  the  true  prin- 
ciple on  which  we  are  to  depend  for  producing  the  minimum  of  friction  and 
resistance  from  the  action  between  wheels  and  their  axles. 

(3127.)  It  is  evident,  that  all  wheels  having  the  same  quantity  of  dish,  and 
their  axles  having  the  same  degree  of  taper,  will  come  within  the  condition  now 
specified ;  and  it  is  to  be  remarked,  that  the  position  of  the  axle-arms  makes  no 
change  in  the  conditions ;  for  whether  it  be  straight,  as  in  those  of  broad-dished 
wheels,  or  inclined  in  any  degree,  as  in  narrow  ones,  the  rule  still  holds  good. 
But  to  bring  out  the  advantages  of  this  principle  of  formation  in  its  ut- 
most perfection,  we  have  to  attend  to  the  following  points :— ^That  the  line  of 
the  true  or  virtual  dish  of  the  wheel  have  the  same  inclination  to  the  face  or 
plane  of  the  wheel,  which  is  at  right  angles  to  the  axb,  as  the  inclination  of  the 
taper  on  the  axle-arm  or  the  bush  makes  with  the  axis  of  the  arm  or  the  bush ; 
and  what  I  here  call  the  virtual  dishing,  is  measured  by  a  line,  supposed  to  be 
drawn  from  the  middle  of  the  axis  of  die  nave,  through  the  middle  of  the  soU 
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of  the  felloe,  as  from  n  to  the  middle  point  of  the  sole  pq^  fig.  651,  or  to 
the  apex  r.  In  the  common  bushes  this  inclination  is  ^  inch  on  a  foot,  and 
as  the  radius  of  a  wheel  is  2^  feet,  the  amount  of  virtual  dishing  would  be 
1^  inch,  which  is  too  little  for  the  stability  of  the  wheel,  and  should  be  at  least 
1  inch  on  a  foot ;  but  this  increase  of  dishing  involves  the  necessity  of  a  like 
increase  in  the  taper  of  the  axle-arm,  which  would  now  be  required  to  have  its 
two  ends  1^  and  3^  inches  diameter,  and  this  would  be  attended  with  various 
inconveniences.  In  practice,  however,  it  is  not  only  desirable,  as  a  matter  of 
opinion,  that  the  wheel  should  have  a  tendency,  while  turning  upon  the  axle, 
towards  the  shoulder  or  collar  of  the  axle,  but  it  is  demanded  as  a  matter  of 
safety ;  for  if  a  linch-pin  were  to  drop  out,  and  the  tendency  of  the  wheel  to  be 
outward,  the  wheel  would  infallibly  drop  of ;  but  when  the  bias  is  towards  the 
shoulder,  the  wheel  may  keep  its  place  even  in  absence  of  linch-pins.  It  fol- 
lows, therefore,  that  though  the  method  here  promulgated  is  mathematically 
true  in  theory,  we  may,  by  a  slight  deviation  from  the  rigid  rule,  retain  the 
advantages  of  the  combination,  and,  at  the  same  time,  render  greater  safety  to 
the  vehicle.  This  is  accomplished  by  retaining  the  bushes  commonly  in  use, 
and  instead  of  giving  the  wheel  the  low  dish  due  to  my  calculation,  let  them 
have  a  dishing  of  2i  to  3  inches,  or  about  1^  inch  on  the  foot.  It  has  been 
ascertained,  from  a  long  series  of  observations,  that  with  these  last  proportions, 
complete  freedom  of  action  is  obtained  as  well  as  safety ;  and  the  existing  prac- 
tice is,  in  general,  happily  sufficiently  near  to  the  true  theory,  to  give  every  ad- 
vantage that  can  be  desired ;  but,  nevertheless,  I  would  strongly  impress  on 
wheel  and  axle  makers,  not  to  allow  the  dishing  to  exceed  3  inches  on  the  wheel 
when  hooped,  and  to  bear  in  mind,  that  when  the  dishing  and  the  taper  of  the 
axle  are  adjusted  to  each  other  in  the  proportion  stated  above,  it  matters  not, 
so  far  as  the  free  working  of  the  wheel  is  concerned,  what  degree  of  bending  is 
given  to  the  axle-arm.  It  may  be  straight,  or  even  bent  upward,  yet  the  free 
action  of  the  wheel  is  not  impeded,  neither  is  there  any  undue  strain  upon  the 
spokes ;  for,  in  the  section,  fig.  551,  in  whatever  position  they  stand,  the  strain 
or  pressure  upon  them  is  always  one  of  direct  compression,  whilst  they  are 
mutually  aided  in  sustaining  the  load  by  the  contiguous  parts  of  the  wheel.  It 
must,  however,  be  admitted,  that  such  undue  spreading  of  the  lower  part  of  the 
wheel  as  would  arise  from  bending  the  axle  upward,  would  produce  a  tendency  in 
the  wheels  to  displace  the  materials  of  the  road,  by  the  thrust  of  the  wheels 
outwards ;  but  in  respect  of  the  action  of  the  wheel  upon  the  axle,  all  that  is 
requisite  is  the  equahty  of  the  angles  6  and  o  of  the  triangle  kln^  fig.  551,  or, 
in  practice,  a  near  approach  to  it. 

(3128.)  The  practice  now  becoming  general  of  employing  half-round  iron 
for  wheel  tires  in  fast  carriages,  and  partially  so  for  cart-wheels,  removes  much 
of  the  inconvenience  arising  from  flat  iron  tires  as  applied  to  inclined  wheels. 
Flat  iron  tires,  as  will  be  seen  in  fig.  551,  will  at  first,  if  running  on  perfectly 
level  roads,  have  the  greatest  wear  on  the  outward  edge,  but  the  tire,  in  all 
cases,  ultimately  acquires  the  half-round  form ;  and  as  this  form  brings  the 
strain  more  equally  upon  the  sole,  it  seems  desirable  that  this  should  be  adopted 
from  the  first. 

(3129.)  Besides  the  wheels  here  described,  which  are  those  generally  em- 
ployed on  the  farm,  there  has  of  late  years  been  introduced  a  variety  of  forms  of 
construction  in  malleable  iron  wheels,  some  of  which,  by  a  misnomer,  have  been 
called  wheels  on  the  suspension  principle,  under  which  name  it  was  alleged, 
that,  instead  of  the  load  being  supported  on  the  lower  spokes,  it  was  constantly 
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transferred  to  those  above  the  axle,  and  the  upper  portion  of  the  hoop  was  sup- 
posed to  bear  the  load,  on  the  principle  of  suspension  from  the  hoop  as  from  an 
arch.  In  the  strict  sense  of  suspension,  nothing  could  be  more  fallacious  than 
this  idea ;  but  in  a  more  limited  sense,  taking  the  wheel  as  a  rigid  and  immut- 
able structure  (3125.),  it  has  some  semblance  of  truth,  for  all  the  parts  do  bear 
a  portion  of  strain  at  all  times  when  loaded,  but  the  parts  below  the  axle  must 
always  bear  incomparably  the  largest  share. 

(3130.)  Numerous  patents  have  been  obtained  for  the  construction  of  ii;on 
wheels.  In  those  most  approved  of,  the  spokes  and  rim  or  hoop  are  of  mal- 
leable iron,  and  the  nave  of  cast-iron.  The  hoop  is  usually  of  the  class  denomi- 
nated broad,  being  5  or  6  inches,  and  is  formed  with  a  strong  rib  standing  inward. 
The  spokes  are  solid  round  rods,  their  ends  welded  into  the  rim,  and  spreading 
at  their  base  into  two  distinct  rows,  giving  an  outline  to  the  sides  of  the  wheel 
of  a  lenticular  form.  The  spokes  having  been  duly  welded  to  the  rim,  and  ad- 
justed to  proper  form  at  their  base,  the  nave  is  then  cast  upon  them,  and  it  is 
aflerwards  bushed  with  brass.  Wheels  of  this  construction  are  now  common 
in  London,  but  their  price  is  high,  being  about  double,  and  from  that  to  treble, 
the  price  of  wooden  wheels,  which  circumstance  of  price  is  adverse  to  their  in- 
troduction for  agricultural  purposes.  From  the  nature  of  their  construction  also, 
especially  in  the  welding  of  the  spokes  into  the  rim  or  tire,  there  will  be  great 
difficulty  in  effecting  a  solid  and  secure  junction  of  the  parts ;  and  unless  this  is 
performed  in  the  most  perfect  manner,  the  jolts  and  shocks  to  which  wheels  are 
subject,  will  render  them  liable  to  frequent  disruption ;  and  the  repairing  of  such 
structures  will  be  attended  with  great  difficulty.  A  material  source  of  the  diffir 
culties  attending  the  perfect  construction  and  preservation  of  iron  wheels,  made 
on  this  principle,  must  arise  from  the  disparity  of  the  amount  of  substance  con- 
tained in  a  spoke  and  the  tire  to  which  it  is  welded,  as  the  most  careful  mani- 
pulation will  not  prevent  defects  at  or  near  to  these  weldings,  which  may  cause 
the  wheel  to  fail  in  those  points  where  repair  becomes  the  most  difficult.  In 
locomotive  and  railway  carriage-wheels  constructed  of  malleable  iron,  some  of 
the  difficulties  above  referred  to  are  avoided,  by  the  nearer  approach  to  uni- 
formity in  the  quantity  of  substance  contained  in  the  parts  ;  but  such  uniformity, 
if  extended  to  cart  or  waggon  wheels,  would  render  them  greatly  too  heavy  for 
their  purpose. 

(3131.)  The  introduction  of  the  cast-iron  nave  for  wheels,  about  40  years 
ago,  was  hailed  as  an  important  discovery ;  and,  from  the  extreme  durability 
and  unchangeable  nature  of  that  material  in  a  dry  state,  much  was  to  be  ex- 
pected from  it.  Experience — the  only  sure  test  of  all  such  innovations — has, 
however,  decided  against  it ;  and  the  cast-iron  nave  is  again  nearly  discarded 
from  practice,  except  in  wheels  for  light  purposes.  The  cause  of  this  disap- 
pointment seems  to  arise  chiefly  from  the  unyielding  state  of  the  iron,  and  more 
or  less  from  the  comparative  hardness  of  the  oaken  spokes,  combining  to  present 
a  difficulty  to  the  wheel-maker  in  fitting  the  one  to  the  other,  so  as  to  have  a 
perfectly  uniform  bearing  in  the  mortise  of  the  nave.  If  this  is  not  accom- 
plished in  the  first  instance,  the  tenon  of  the  spoke  bearing,  as  it  were,  on  a  few 
points,  and  leaving  interstices  more  or  less  open,  the  spoke  is  exposed  to  two 
sources  of  deterioration, — from  bearing  on  a  few  points,  it  is  subject  to  abrasion 
on  these  points,  and  so  to  become  loose,  and  apparently  chafed  or  cut  by  the 
iron  ;  and,  wherever  such  interstices  occur,  water  will  insinuate  itself,  and  hasten 
the  destruction  of  the  spoke  within  the  mortise.  A  suggestion  has  been  thrown 
out  by  a  writer  on  this  subject,  to  remove  the  bad  effects  of  moisture  entering 
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the  mortises.  It  is,  to  *'  bore  a  small  hole  in  the  socket,  to  allow  the  moisture 
to  escape/*  How  these  holes  are  to  be  made  we  are  not  informed;  but  it  will 
be  a  difficult  matter  to  place  them  so  as  not  to  let  water  in,  as  well  as  let  it  out. 
I  am  inclined  to  think,  that  it  were  better  and  safer  to  adopt  a  measure  to  pre- 
vent all  access  of  moisture ;  and  perhaps  nothing  could  better  effect  this  purpose, 
than  that  substance  lately  brought  before  the  public — the  marine  glue.  If  this 
substance  does  really  possess  the  qualities  held  out  for  it,  a  due  application  of  it 
to  spokes  on  their  insertion  into  cast-iron  naves,  would  render  these  naves  far 
more  efficient  than  they  have  hitherto  been,  and  might  altogether  supersede 
those  of  wood,  with  a  prospect  of  durability  much  exceeding  any  wheels  with 
wooden  naves,  and  would  greatly  facilitate  the  application  of  the  upright  lenti- 
cular wheel  with  wooden  spokes  and  felloes. 

(3132.)  Of  the  carriage.  Agricultural  carriages  are  either  four-wheeled 
waggons  or  two-wheeled  carts ;  and  as  the  Scotch  practice,  which  we  profess 
chiefly  to  follow,  admits,  with  very  few  exceptions,  the  two-wheeled  cart  only, 
the  following  observations  are  chiefly  confined  to  that  implement. 

(3133.)  Though  the  cart,  in  general,  is  a  vehicle  very  much  diversified  in 
structure  to  suit  the  numerous  purposes  to  which,  in  a  commercial  country,  it  is 
applied ;  yet  for  the  purposes  of  the  farm  its  Varieties  lie  within  narrow  limits, 
and  may  be  classed  under  two  principal  kinds,  the  tilt  or  coup  close-bodied  cart» 
and  the  close-bodied  dormant  cart ;  but  these,  again,  vary  as  to  size,  forming 
single  and  double-horse  carts,  which  are  merely  varieties  of  the  first.  A  third 
and  less  important  kind,  is  the  corn  or  hay  cart,  used  chiefly  in  the  seasons  of 
corn  and  hay  harvest ;  and  there  are  others  not  required  on  every  farm,  but  are 
important  to  some,  such  as  the  cage-cart,  for  carrying  lambs  and  other  live- 
stock to  market,  and  the  water  and  liquid-manure  carts  already  described, 
fig.  366,  and  (2045.),  and  (2046.). 

(3134.)  The  tilt-cart^  fig.  657t  is  the  most  important  vehicle  of  transport  on 
the  farm,  and  is  employed  for  nine-tenths  of  all  the  purposes  of  carriage  re- 
quired in  the  multifarious  operations  throughout  the  year.  It  is  employed  to 
convey  manure  of  all  kinds  ;  to  convey  stone  and  other  materials  for  draining 
and  other  operations ;  leading  home  turnips  and  potatoes,  and  for  carrying 
produce  of  ail  kinds  to  market.  For  some  of  these  operations  the  tilt-cart  is 
pre-eminently  adapted,  such  as  carrying  and  distributing  of  manures,  or  other 
matters  that  can  be  safely  discharged  by  tilting.  The  dormant  cart,  on  the 
other  hand,  is  sufficiently  commodious  when  substances  have  to  be  carried  that 
require  to  be  discharged  from  the  cart  by  lifting,  such  as  grain  in  bags,  and  many 
other  articles  requiring  to  be  conveyed  to  and  from  the  farm. 

(3135.)  Fig.  557  is  a  view  in  perspective  of  the  common  one-horse  tilt  or 
coup  cart,  of  a  simple  and  much  approved  construction,  and  consists  of  the  fol- 
lowing parts.  The  wheels  a,  a,  which  are  of  the  usual  height,  4  feet  6  inches, 
are  of  the  dished  construction,  with  cylindrical  tread  or  sole,  and  are  inclined 
from  the  vertical  to  bring  them  to  the  standard  gauge  below.  The  axle,  which 
is  of  the  bent  order,  with  2^^  inch  arms,  is  only  seen  as  it  protrudes  through 
the  nave.  The  body  of  the  cart  6  b,  with  its  bolsters,  one  of  which  is  seen  at  c, 
by  which  it  rests  upon  the  axle,  and  to  which  the  shafts  are  jointed  by  means  of 
a  joint-rod  that  passes  through  the  bolsters  and  the  ends  of  the  shafts.  The  shafts 
d  are  secured  to  the  body  by  means  of  the  lock  seen  in  the  figure  in  front ; 
and  they  are  here  represented  resting  upon  a  tressle  to  keep  the  cart  upon  a 
level ;  and,  lastly,  the  top-sides  e,  e,  which  are  fitted  to  ship  and  unship  as  occa- 
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lion  tnay  require.     But  in  order  to  convey  a  thorough  conception  of  Oiii  m^ 
porUnt  Hgricultural  vohicle,  tlie  following  detSiiled  description,  with  figUTes>  ii 


given  in  geotnetrioil  plan  ind  eleTsdon,  snd  whioh,  ezoept  when  e 
fere  all  to  one  M»1e,  f  indi  to  «  foot 

(31S6.)  Cimttmabm  of  iiU-oart.   The  bodr-fnmeofthiBMrti 


_.  O^ 


<U 


VV 


in  fig.  668,  where  a,  a,  are  the  two  main  bearera,  6  the  fore  croBs-head,  b  the 
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back  cro8s-head,  and  c,  c,  c,  c,  the  slots  or  floor-bearers.  The  main  bearers  and 
cross-heads  are  made  of  ash  or  elm,  the  former  2i  inches  in  depth,  6  inches  in 
breadth  at  the  point  where  they  are  pierced  for  the  caddy-bolts,  and  4^  inches  at 
the  ends.  The  fore  cross-head  is  also  2^  inches  in  depth,  by  4  to  4^  inches  in 
breadth,  and  the  other  3^  inches  in  depth  by  4^  inches  in  breadth,  and  the  slots 
are  from  3-^  to  4^  inches  by  1  ^  inch,  and  should  always  be  made  of  oak.  In 
order  to  prevent  too  great  a  loss  of  strength  in  the  frame-work,  the  mortises  for 
the  slots  are  taken  to  a  depth  not  exceeduig  2^  inches ;  the  tenon  of  the  slots 
is  formed  on  one  side,  or  single-check  tenons,  whereby  the  upper  surface  becomes 
flush  with  the  surface  of  the  bearers,  and  the  check  is  rabbeted  into  the  edge  of 
the  bearer,  as  seen  in  the  annexed  fig.  559,  where  a  is  a  cross-section  of  the 
bearer,  and  h  a  slot  with  its  tenon  rabbeted  into  the  bearer.  The  tenons  at  the 
ends  of  the  main  bearers  pass,  in  like  manner,  only  half  through  the  cross-heads, 
as  shewn  by  the  dotted  lines,  in  fig.  558,  and  these  joinings  are  screwed  and  drawn 
hard  up  by  means  of  the  screw-nuts  of  the  hook-bolts  d,  d,  d,  d,  which  are  seen  on 
a  scale  of  double  the  size  in  fig:.  560.   The  main  bearers  are  mortised  at  e  e  e,  6  e  6, 

Fig.  559.  FIff.  560. 
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for  the  wooden  standards  that  form  the  sides,  three  on  each  side,  besides  the  fore 
and  back  iron-stays  to  be  afterwards  described.  These  mortises  are  so  placed 
as  to  produce  a  width  within  the  sides  of  3  feet  6  inches  at  the  floor-line.  In 
framing  the  back  cross-head,  which  is  1  inch  thicker  than  the  bearers,  the  dif- 
ference of  thickness  is  brought  upward,  and  the  rabbet  //  is  taken  out  an  inch 
each  way,  so  that  its  bottom  is  level  with  the  main-bearers,  and  the  ends  of  the 
flooring-boards  are  received  into  the  rabbet,  thus  bringing  the  surface  of  the 
floor  and  of  the  cross-head  to  one  level.  To  defend  this  cross-head  from  the 
constant  wear  to  which  it  is  subject,  it  is  necessary  to  inlay  upon  its  surface  a 
bar  of  iron  not  less  than  2  inches  in  breadth  by  \  inch  thick,  extending  the 
whole  length  of  the  cross-head,  or,  as  sometimes  done,  to  make  the  cross-head 
3|  inches  thick,  and  covering  it  all  beyond  the  rabbet  with  an  iron  plate  3  or 
3^  inches  in  breadth  ;  but  various  modes  are  adopted  for  the  finishing  of  this 
part  of  the  cart,  such  as  the  application  of  an  iron  bar  alone,  2^  by  f  inches,  in 
place  of  the  wooden  cross-head,  and  its  iron  fender,  in  which  case  the  last  slot 
must  be  put  in  close  upon  the  iron  cross-head,  in  order  to  support  the  ends  of 
the  flooring.  This  method,  which  is  of  late  introduction,  cannot  be  considered 
as  equal  in  security  and  durability  to  the  first  described  method.  The  body- 
frame  of  the  cart,  finished  as  above  described,  varies  in  its  dimensions  according 
to  taste  and  circumstances,  but  a  good  medium  size  for  a  one-horse  cart  is  5  feet 
4  inches  in  length,  and  3  feet  10  inches  in  width  over  all. 

(3137.)  The  standards  of  the  sides  are  set  with  a  slope  outward  of  about 
3  inches  on  a  foot  of  height,  and  the  head  has  usually  the  same  degree  of  slope, 
while  the  door  of  the  cart  stands  nearly  perpendicular,  or  not  exceeding  1  inch 
of  slope  outward,  making  the  top  dimensions  about  5  feet  8  inches  in  length, 
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and  4  ftwt  7  inchn  in  widtJi,  ortr  all.     Fig.  561  is  an  elerMion  of  the  tHe  of 
thb  ort,  in  wbich  the  faorse-sliafta  arc  brokra  off  at  a ;  bb  a  the  edge  vw*  of 


the  body-frame ;  re  ono  of  the  bolster  or  limbers,  which  serre  to  snpport  and 
bind  tbo  bod;,  wliile  they  serre  aUo  as  the  medium  of  connection  for  the  horee- 
shafis.  Tiie  bolsters  terminate  forward  at  the  face  of  t!ie  cros^head,  where 
they  are  3J  inches  deep,  and  2J  inches  in  breadth  ;  at  the  bearing  on  the  asle 
they  are  7  to  8  inches  in  depth,  and  4  to  4^  inches  in  breadth ;  and  al  their 
termination  behind,  where  they  project  5  or  6  inches  beyond  the  cross-head, 
they  are  3^  inchea  square.  The  bolsters  should  be  made  of  ash  or  elm,  bnt  as 
a  means  of  saving  expense,  they  are  frequently  made  of  bee';h-wood,  which,  in 
point  of  durability  in  any  exposed  work,  is  much  inferior  to  either;  but  .this, 
and  many  other  inferior  substitutes,  sre,  of  necessity,  resorted  to  by  the  agri- 
cultural mechanic  to  enable  him  to  produce  hia  manufacture  at  the  low  market 
price  of  the  article.  The  end  of  the  axle  is  seen  at  h,  and  i  is  the  joint-bolt  on 
which  the  horse-shafts  are  jointed  to  the  bolsters,  k  is  the  end  of  the  lock-bar 
framed  into  the  shafts,  and  by  which  they  are  hooked  to  the  body.  The  figure 
exhibits  also  the  three  oak  standards,  which  are  2^  inches  in  breadth  at  bottom, 
tenoned  into  the  body-frame,  and  at  top  into  the  top  rails,  or  shelvements,  d  d ; 
these  ore  also  of  ash  or  elm,  and  are  2^  or  2^  by  2  inches.  The  height  of  tlie 
sides  tneasurinrr  on  the  elope  is  17  inches  over  all,  or  it  is  14  inches  inside  mea- 
sure  ;  but  this  dimension  varies  more  than  any  other,  depending  on  the  purpose 
to  which  the  cart  is  to  be  applied,  and  many  other  circumstances.  The  top 
sides  g  g,  ^t^  usually  made  of  deal  1  inch  thick ;  they,  are  6  to  6  inches  high, 
and  are  furnished  with  the  iron  arms  h  h,  which  slide  into  the  eyes  g  got  fig.  662, 
their  lower  extremity  being  also  received  into  eye-bolts  fixed  into  the  edge  of  the 
body-frame  b  b,  fig.  661. 

(3138.)  The  sbelvements  are  furnished  at  the  extremities  with  iron  mounting, 
which  is  seen  in  plan  in  fig.  562,  on  a  scale  of  double  the  size  ;  in  this  figure 
a  is  the  fore-end  mounting,  and  b  that  for  the  back-end  or  door ;  c  c  is  the  wood 
of  the  rail  broken  off;  d  d  the  bolts  by  which  the  irons  are  fastened  to  the  wood ; 
«  is  the  screwed  tail,  by  which  the  forehead-bsr  is  secured  to  the  top  rail,  and/  is 
the  pin  upon  which  the  door  is  passed  and  secured  by  a  cutter  dropt  into  the 
cutter- hole  at/;  p  is  the  eye  forged  in  the  irons  for  receiving  the  arms  of  the  top 
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■ides.     The  fore,  as  wdt  as  the  back  end  of  the  top- rails,  are  frequently  sup- 
ported by  irun  stBjB.  to  the  ntnip  of  which  the  ends  of  the  eide- boarding  are  aliio 
Fie-  8«i.  Fif.  B«a. 


•2:^=1> 


I  by  rivets ;  but  it  it  essential  that  ttie  stay  be  applied  at  the  back.  end. 
Fig.  563  is  an  end  view  uF  the  stay,  on  a  scale  of  double  size  ;  u  it>  a  part  of 
the  cross-head  broken  off,  6  c  that  part  of  the  stay  that  supplies  tlie  place  of  a 
standard ;  it  is  2  inches  broad,  and  ^  inch  thick,  and  the  boarding  d  is  fixed  to 
it  with  riveting.  The  stay  proper  e  e,  is  welded  to  the  standard  at  c,  where  a 
lail-bolt  is  formed  that  passes  through  the  top-rail  /,  and  secured  by  tlie  nut  g, 
the  bottom  of  the  standard  and  stay  being  both  also  formed  into  tail  bolts,  that 
pass  through  the  cross-head,  to  which  tlioy  are  secured  with  screw-nuts  below. 

(3139.)  A  bottom  plan  of  the  tilt-cart  is  represented  by  fig.  664,  in  which 
a,  a,  a,  ah  the  body-frame,  b6,b  the  fore  and  back  cross-heads,  c,  c,  c,  c,  the  slots 


of  the  body-frame,  //  d  the  shafts  broken  off,  e  the  slot,  and  f  the  lock-bar  of 
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the  abafu,  g  a,  part  of  the  lock,  and  h  die  juint-bolt  passing  tlirougU  tbe  bolbtora 
t  i,  and  tlio  ends  ot'  the  shafts,  which  are  here  aniicd  with  plates  of  iron  V» 
strengthen  and  support  the  wood.  In  forming  and  placing  the  bolsters,  atten- 
tion must  bo  paid  to  having  a  proper  width  in  front  for  the  shafts,  which  should 
not  be  less  than  3  feet  2  inches  between  the  bolsters  at  the  front,  making  their 
over-aU  width  at  that  point  3  feet  1  inches  ;  at  tlic  coddy-bolt  k  k  tbe  width  orer 
the  bolsters  ma;  be  3  feet  4  to  3  feet  6  inches,  and  behind,  the  precise  width 
IB  unimportant.  Equally  eo  is  the  width  of  the  shafts  at  the  joint-bolt,  as  that 
dimeosion  is  adapted  to  the  limbers,  but  the  distance  from  the  bolt  to  the  fruiit 
of  tlie  oross-head  is  3  feet  6  inches.  The  bolsters  are  secured  to  the  body-frame 
with  four  or  five  half-inch  screw-bolts  with  nuts. 

(3140.)  An  elevation  of  the  front  of  the  cait  is  exhibited  in  fig.  665,  with 
the  axle  attached  to  the  holsters,     n  a  is  the  axle  slightly  bent  in  the  arms,  w 


for  narrow  dished  wheels,  b  b  the  bolsters,  c  c  the  shafts  in  sectioD,  and  d  tbe 
lock-bar.  The  cross-head  ee  is  4  feet  6  inches  long,  forming  part  of  the 
body-frame,  aa  before  described.  The  lower  head-rail  e'  is  4  inches  in  hdght, 
and  1^  to  1  j  inch  in  thickness  ;  it  is  fitted  in  between  the  side-^boardings,  and 
spiked  or  bolted  to  the  cross-head,  upon  which  it  lies  about  1^  inch  within  the 
front  edge.  The  upper  head-rail  //  is  S  feet  2  inches  long,  4)  inches  deep, 
and  1|  inch  thick  ;  it  is  secured  by  the  tail-bolte  of  the  end-mounting,  of  the 
top-rails,  as  described  (3138.)  ;  and  here  it  may  be  remarked,  that  in  low-priced 
carts,  this  head-mounting  is  only  a  single  strap  and  tail-bolt,  in  place  of  the 
double  gland,  fig.  562,  a.  In  a  front  finished  in  this  manner,  widi  lower  and 
upper  head-rails,  the  upfillmg  is  dons  with  boards  standing  on  end,  makbg  it 
strong,  simple,  and  durable.  In  connection  with  this,  and  above  the  head-rail, 
are  seen  the  ends  of  the  top-sides  gg.  The  lock  A,  in  this  example,  is  an  iron 
bar,  2  inches  broad,  J  inch  thick,  and  about  10  inches  long  ;  it  is  hinge-jointed 
to  a  bolt  near  the  lower  end,  that  is  fixed  in  the  lock-bar,  and  the  lock  has  > 
bent  tail  or  stop,  descending  2  inches  below  the  joint,  which  permits  it  to  open 
to  a  limited  extent.  It  has  also  several  holes  of  about  1  inch  diameter  punched 
in  its  length,  as  seen  in  the  figure,  and  a  pin-headed  bolt  is  inserted  into  the 
front  of  the  cross-head  projecting  about  2  inches  from  the  head.  The  holes  of 
the  lock  are  adapted  to  pass  easily  upon  this  pin,  and  when  so  placed,  a  cutter 
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or  forelock  is  dropt  into  the  cutter-hole  of  the  pin.  The  several  holes  in  the 
lock  serve  a  numher  of  useful  purposes  ;  thus,  if  the  load  is  too  heavy  forward 
upon  the  horse,  by  shifting  the  pin  one,  two,  or  more  holes  higher  in  the  lock, 
the  centre  of  gravity  of  the  load  is  thrown  backward,  and  lightens  the  pressure 
upon  the  horse  ;  again,  in  distributing  common  bulky  manures  upon  the  field 
in  small  heaps,  if  the  front  of  the  cart  Ls  raised  and  sustained  by  means  of  the 
lock,  the  manure  is  more  easily  discharged  with  the  dung-drag. 

(3141.)  Fig.  566  is  a  section,  at  double  size,  of  the  cross-head  and  lock-bar, 
giving  a  side  view  of  the  lock.  In 
this  figure,  a  is  the  lock-bar,  shew- 
ing the  position  of  the  lock  and  its 
joint-bolt,  6  c  is  the  lock,  b  being  the 
joint,  and  6  d  the  bolt,  e  is  the  bent 
tail,  which  allows  sufficient  range 
to  the  motion  of  the  lock  on  its 
joint  to  pass  over  the  lock-pin/,  be- 
fore being  stopt  against  the  face  of 
the  bar.  The  lock -pin  has  its  tail- 
bolt/^  secured  into  the  cross-head 
A,  and  the  cutter  t,  attached  by  a 
chain,  prevents  the  lock  leaving  the 
pin  till  it  is  relieved  by  the  with- 
drawing of  the  cutter  i  ;  the  parts 
k,  m.  n,  are  respectively  the  floor, 
and  the  upper  and  lower  head-rail  in 
section,  and  o,  p,  q,  r,  are  in  like 
manner,  respectively  the  horse- 
shaft,  side-boarding,  shelvements, 
and  top-side,  all  broken  off. 

(3142.)  The  shaftsoHhe  tilt-cart 
are  generally  made  of  ash — seldom 
of  oak,  but  of  late  years  they  are  frequently  made  of  the  American  birch  and  elm, 
either  of  which,  when  fresh  and  sound,  are,  from  their  tenacity  and  elasticity,  well 
adapted  to  the  purpose.  The  length  of  the  shafts  is  about  9  feet  2  or  3  inches, 
of  which  6^  feet  go  for  the  yoke ;  they  are  worked  off  and  lightened  towards 
the  point,  and  finished  according  to  the  taste  of  the  maker.  In  that  part  which 
passes  into  the  cart-body,  they  are  framed  upon  one  slot,  e,  fig.  564,  which  is 
tenoned  into  the  shafts,  and  by  the  lock-bar/,  which  is  simply  bolted  to  the 
shafts ;  it  being  of  great  importance  not  to  weaken  the  shaft  by  any  mortise  at 
this  point,  where  the  greatest  strain  occurs. 

(3343.)  In  regard  to  the  scantling  of  shafts,  various  opinions  have  been 
broached,  some  advocating  the  principle  that  they  should  be  considered  in  the 
relation  of  a  beam  that  has  to  carry  a  load,  implying  that  their  largest  dimen- 
sion should  be  in  the  vertical  direction ;  while  much  of  the  general  practice 
places  them  in  the  other  direction,  or,  at  most,  making  the  two  dimensions 
equal.  It  is  well  known,  that  in  fixed  beams  of  equal  length  the  strength 
increases  directly  as  their  breadth  and  as  the  square  of  their  depth.  Thus, 
if  a  beam  of  any  given  length,  and  4  inches  square,  will  carry  10  cwt.,  another 
beam  of  the  same  materials  and  length,  4  inches  broad  and  8  inches  deep, 
will  have  an  increase  of  strength  in  the  proportion  of  4^  to  8^,  or  16  to 
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M»  beii^  4  ^mm  ftinagar  ibm  tiie fint»  or  oifsble  of  IwHriiig  40  eirt»;  Vi*^ 
ty  Isjiag  die  list  Immh  ttlvaTBy  iXd  stmgth  nill  be  onlj  4iMUe  of  tbe^^tal^ « 
or  cipaUe  of  bearing^  20  cwt.    This  is  an  important  omuadentlkMi  ia  tli»  aa»-* 
i^gement  of  beams;  but  I  have  grave  donbts  whether  it  is  desiraUe  toiqpfij 
^  prineiple  to  sodi  a  movable  beam  as  the  fkmh  of  a  cart.    In  ■tstisiMii/ 
beams  rigtditj  is  almost  always  a  chief  objeet ;  bat  where  one  ead  of  the  beam 
is  supported  on  die  back  of  a  living  and  tnoving  animal,  r^idity,  aa  appeaia  to 
Bie»  shon^  beavoided  as  mochas  possible,  a^  das^tj  made  die  dositaMe 
object.    The  rigiditj  of  shafts  that  are  formed  on  the  priaeqple  of  peima- 
nent  beams,  from  the  severe  shocks  that  thej  most  oommaineate  to  the  bask* 
chttn  of  the  horse,  and  thence  to  the  whole  feame  of  the  horse  Itself,  most  be 
very  injurious  to  the  animal,  and  whidli  might  be  Tory  nradi  litigated  by  adopt* 
ing  an  elastic  medinm.     Shafts,  then,  of  too|^  ash,  or  other  elartae  woods,  I 
conceive  to  be  the  most  desirable,  and  in  order  to  obtidn  the  prineipb  as  hx 
as  possible,  their  breadth  shoald  rather  exceed  their  depth ;  wbA  general  practice 
approaches  this,  as  we  commonly  find  sudi  shafts  about  Sj^  indies  square  at  the 
lodk-bar ;  but  let  them  be  made  4  by  8  inches,  which  is  neaiiy  die  saaae  see* 
donal  area  as  the  former,  and  die  horse  would  be  a  gainmr,  in  pdi^  of  eom-' 
fort,  compared  with  what  he  would  be  were  the  same  shafts  placed  on  edge. 
Neither  would  the  shafts  be  much^  if  at  all,  more  liable  to  fracture  if  phced 
flatways  ;  for  a  simple  beam  that  has  no  elastici^  is  more  liable  to  fracture 
from  sudden  shocks,  than  one  of  the  same  absolute  strmigth,  but  possessing  a 
certain  degree  of  dasticity ;  and  cart-shafts  are  peculiarly  Uable  to  sudi  dioi&s. 
(8144.)  The  yddng<geer  of  the  shafts  is  seen  in  fig.  667t  whidi  is  a  por- 
tion of  the  off-side  shaft  enlarged,  and  broken  off  at  a.     It  consists  of  the 

Fig.  667^ 
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runner-staple,  6,  which  is  from  8  to  10  inches  in  length,  its  centre  being  placed 
at  about  4  feet  6  inches  from  the  lock-bar.  The  back-chain-hook,  c,  is  fitted  to 
slide  from  end  to  end  of  the  staple,  and  the  breeching-hook,  <i,  takes  a  fixed 
position  on  the  back  leg  of  the  staple ;  while  the  draught-hook  or  staple,  e,  is 
generally  placed  obliquely  on  the  inner  side  of  the  shafts,  its  position  there  bring- 
ing it  more  directly  in  the  line  of  traction  than  if  it  were  attached  to  the  runner- 
sUtple,  in  which  position  it  is  sometimes,  though  improperly,  placed. 

(3145.)  The  hack  view,  and  rfoor  of  the  cart,  are  seen  in  fig.  668,  where  a  a  is 
again  the  axle,  6  6  the  end  view  of  the  bolsters,  0  the  lock- bar  and  its  connec- 
tions, as  seen  under  the  body,  but  at  the  fuHher  end,  and  dd'is  the  cross-head, 
e  is  the  bottom-rail  of  the  door,  B.ndf/  the  top-rail,  the  two  being  connected  by 
plain  boarding  standing  on  end,  g  g  are  the  top  sides,  and  the  arms  on  which 
they  are  supported  are  seen  at  h  and  A.  The  door  is  furnished  with  the  bottom- 
catches  %  t,  which  are  strongly  riveted  and  bolted  to  the  bottom-rail  of  the  door, 
their  points  being  received  into  eye-bolts  fixed  in  the  cross-head,  which  secure 
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the  lower  edge  of  the  door.  The  upper  part  of  the  door  is  received  upon  the 
rron  ends  of  the  top-rails  as  seen  at  h  k,  where  it  is  secured  bjr  the  cutters  dropt 
into  the  ejas  of  the  end  pins. 


(3146.)  The  dormant- totaled  cart,  of  which  fig.  569  represents  a  tide  view, 
IiaB  its  bod/  constructed  in  all  respects  similar  to  chat  of  the  tilt-cart ;  descrip- 


tion of  it  is  therefore  unnecessary,  except  as  regards  the  shafts.  This  cart  re- 
quires no  bolsters,  but  instead  thereof  the  shafts  are  prolonged  backward,  taking 
the  place  of,  and  serving  most  of  the  purposes,  of  the  bolsters  ;  and  at  a  slight 
glance,  when  viewed  on  the  side,  the  cait  has  every  appearance  of  a  tilt.  The 
entire  length  of  the  shafts  is  about  12}  feet ;  those  parts  that  fall  under  the 
body  are  fashioned  off,  as  in  the  figure,  similar  to  the  bolsters  of  the  tilt-cart, 
and  of  the  same  dimensions  ;  of  the  parts  before  the  body,  the  dimensions  and 
finish  are  the  same  as  in  the  tilt. 

(3147.)  A  great  variety  of  other  forms  of  construction  are  followed  in  the 
formation  of  the  dormant-bodied  cart.  In  many  examples  the  body-frame  of 
the  tilt-cart  is  dispensed  with,  the  slots  being  then  tenoned  directly  into  that 
part  of  the  sha^s  which  fall  within  the  length  of  the  body,  and  the  side-standarda 
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are  tenoned  into  the  upper  surface  as  in  the  tilt.  In  others,  while  the  slots  are 
framed  with  the  shafts,  the  side-standards,  instead  of  being  tenoned  also  into 
them,  are  attached  to  the  outside  of  the  shafts  by  means  of  double  clasp-bolts. 
This  last  is  a  simple  and  durable  construction,  well  adapted  for  the  carriage  of 
heavy  articles,  such  as  coal,  and  the  like  ;  and  it  gives  a  greater  width  of 
body  inside  than  the  former.  In  a  fourth  form,  the  slots,  instead  of  being 
tenoned  into  the  shafts,  are  simply  laid  upon  them  as  bearers,  and  bolted.  The 
side-standards  are  fixed  with  clasp-bolts,  as  in  the  third  variety ;  and  in  all  these 
four  varieties  the  front  of  the  body  is  formed  by  a  bottom  head-rail  bolted  to 
the  shafts,  the  top  head-rail  being  applied  as  in  fig.  565. 

(3148.)  It  wiU  readily  be  observed,  that  in  the  first  described  variety  of  the 
dormant-bodied  cart,  the  lengtl),  but  especially  the  width,  is  equal  to  that  of  the 
tilt-cart,  which  is  wider  than  the  whole  distance  between  the  naves  of  the  wheels, 
the  body-frame  being  projected  a  little  over  these ;  hence  the  necessity  of  the 
deep  bolsters  and  shafts  of  these  carts.  In  the  succeeding  varieties  alluded  to, 
the  width  must  be  such  that  they  lie  between  the  naves  of  the  wheels  ;  the  two 
varieties,  however,  with  the  clasped-standards,  acquire  a  vridth  inside  of  3  or  4 
inches  greater  than  the  second  variety. 

(3149.)  The  two-horse  agricultural  cart  differs  only  from  the  one-horse  tilt, 
fig.  557,  and  its  details,  in  being  of  larger  dimensions,  but  especially  in  depth ; 
the  length  is  also  increased  a  few  inches,  while  the  width  remains  nearly  the 
same,  and  the  limbers  are  stronger ;  but  all  the  dimensions  are  variable,  accord- 
ing to  the  tastes  and  objects  of  the  owners. 

(3150.)  In  all  carts  of  the  descriptions  here  noticed,  the  cladding  or  board- 
ing of  the  floor  and  sides  is  an  important  point, — very  fine  and  straight-grained 
deal  should  be  avoided,  because  of  its  liability  to  split.  Of  the  woods  best 
adapted  for  the  purpose,  I  may  name  the  common  saugh  or  willow,  the  larch, 
the  common  Scots  fir,  and  others  of  the  pine  tribe ;  and  the  more  they  abound  in 
sound  knots,  so  much  the  better  are  they  adapted  to  the  purpose,  not  only  prevent- 
ing the  splitting  of  the  boards,  but  adding  to  the  durability  of  the  material.  The 
nails  used  for  fixing  the  boarding  should  always  be  the  common  cart-nail,  which 
is  distinguished  from  other  common  nails,  by  its  diminished  length,  increased 
thickness,  and  being  chisel-pointed,  qualities  that  adapt  it  for  being  driven  into 
hard  wood,  while  its  thickness  gives  it  the  requisite  strength  to  resist  the  hard 
usage  that  such  machines  are  always  liable  to. 

(3151.)  Next  in  importance  to  the  carts  already  described,  come  the  corn 
and  hay  carts,  of  which  there  are  many  varieties ;  but  in  many  situations,  and 
under  certain  systems  of  management,  a  substitute  for  these  is  adopted,  in  the 
application  of  the  hay -frame  to  the  common  close-bodied  cart  ;  and  this,  though 
somewhat  injudicious  in  principle,  is  rather  extensively  adopted. 

(3152.)  The  hay-frame  is  a  light  rectangular  piece  of  frame-work,  as  repre- 
sented in  plan,  by  fig.  570,  and  in  section,  by  fig.  571.  It  consists,  first,  of 
two  main-bearers  a  and  h,  which  are  fitted  to  lie  across  the  cart,  the  one  a  to  the 
fore  part,  slightly  notched  upon  the  top -rails,  and  leaning  against  the  upper  head- 
rail,  the  top-sides  being  at  the  same  time  removed ;  the  other  bearer  h  is  fitted 
in  like  manner  to  the  back  part,  leaning  against  the  door.  A  pair  of  light  side- 
rails  c  and  c  are  applied  on  each  side,  crossing  the  bearers,  and  notched  upon 
and  bolted  to  them  with  screw-bolts.  These  are  again  crossed  by  two  rails  d 
behind,  and  by  three  more  c  c  iu  front ;  and  as  these  last  project  over  the  back  of 
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the  Itorse,  they  are  made  arch-form,  to  ^re  freedom  to  hia  motions,  the  whole 


being  bolted  to  the  longitudinal  rails.     Fig.  671,  the  transverse  section,  exhi- 
bits the  form  of  the  bearers,  and  their  notchings  a  and  b  upon  the  top-raiis  or 


shel?ements.  These  bearers  are  about  6  inches  in  depth  by  2^  inches  in  breadth  ; 
the  parts  projecting  beyond  the  top-rails  being  tapered  off  from  below  to  about 
3i  inches  in  depth,  and  the  eitremo  length  7  feet  6  inches.  The  section  shews 
also  the  longitudinal  mils  c  e,  as  cut  across  by  the  section  and  the  arched  cross- 
rail  d.  The  extreme  length,  from  outside  to  outside,  of  the  front  and  back  cross- 
rails  is  usually  about  10^  feet,  and  the  breadth  in  the  satne  manner  about  7;^  feet. 
Both  longitudinal  and  cross-rails  are  from  2  to  2\  inches  square,  and  ell  made 
of  hard  wood,  usually  ash.     Various  methods  of  securing  the  hay-frame  to  the 
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cart  are  adopted.  These  figures  exhibit  one  simple  and  effectiTc  inr-tliod,  hj 
tneana  of  the  bolts//  in  the  fi-ont  bearer,  which  pass  through  it  and  the  up- 
per head-rail,  and  by  tbo  single  boh  (/  in  lUe  hind  bearer,  which  passes  through 
it  and  the  dour.  Another  method  is  by  hook  Btanohions  of  ii-on,  two  of  which 
are  appended  to  eye-bolls  in  the  crossing  of  the  fore  cross-rail  and  the  inner 
loDgitudinal  rail,  and  two  similar  sUnchions  appended  in  the  bame  manner  be- 
hind. These  four  stanchions  have  their  lower  ends  adai^.-d  to  hook  into  eye-bolu 
fixed  in  the  horse-shafts  before,  and  in  the  end  of  tliu  bolsters  behind.  Thi» 
method  has  the  adrantagt)  of  serving  as  supports  to  the  i-streinitiea  of  the  frame, 
as  well  as  binding  it  to  the  cart,  though  the  latter  is  not  so  well  performed  ts 
by  the  simple  bolts  shenn  in  the  figui-oa.  The  piice  of  the  hay-frame  ie  from 
40  to  60  shillings, 

{3l5a.)  The  corn  and  /uiy  eart,  being  adapted  to  a  specilie  purpose,  is  a  mors 
efficient  vehicle  than  the  common  cart  and  hay-frame,  and  is  of  very  simple 
construction.  A  side  view  of  this  carl  is  gi»eii  in  fig.  &72.  and  a  transverse  sec- 
lion  in  fig.  673 ;  in  these  the  same  letters  mark  the  corresponding  parts  of  the 
two  figures.     Li^jhtness  being  an  object  in  this  construction,  the  shafts  a  a  an* 


usually  made  of  Baltic  fir,  they  are  about  17  feet  in  length,  fij  of  which  goes 
for  thohorse-yoke.andthereniaininglOt  feet  for  the  body  of  the  cart  measuring 
over  the  cross-heads  b  b.     The  depth  at 

the  caddy-bolt  is  from  7  to  8  inches,  taper-  Fig.  j7s. 

ing  forward  to  6  inches  at  the  fore  cross- 
bead,  and  onward  to  3j  inches  at  the 
point ;  a  similar  diminution  being  carried 
backward,  making  the  depth  5  inches  at  the 
back  cross-bead.  The  thickiiess  through- 
out tho  body  is  about  4  inches,  the  yoke 
part  being  diminished  to  3  inches  at  the  __ 

point.     The  shafts  are  frani[;d  upon  the  bh  cut. 

slots  k,  and  are  further  strengthened  by  two 

tho  rough -bo  Its  pasamg  front  side  to  side  of  the  body.  The  cross-heads  &  6  are 
7J  feet  long,  4^  inches  in  breadth,  and  2  j  inches  in  depth,  secured  to  the  shads 
by  the  tail  of  the  iron  standards  passing  through  them  and  the  shafts.  Each  side 
aide  is  formed  with  four  oak  standards  c,c,  c.e,  and  four  of  iron ;  two  of  the  latter  dd 
are  those  that  pass  through  the  cross-heads,  serving  to  bolt  them  to  the  shafts;  one 
is  placed  in  the  centre,  and  tho  remaining  one  d'  before  the  fore  cross-head,  t* 
support  the  overhanging  parts  of  the  upper  works.    The  inner  top-rails  are  mor- 
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tised  apon  the  oak  standards,  an<!  are  pierced  by  the  tipper  extremities  of  the 
iron  ones.  The  rails  are  12  feet  in  length,  usually  made  also  of  Br,  and  are  about 
2^  inches  by  2  inches.  Two  upper  cross-heads  e  e,  together  with  two  arched  rails 
y,  and  a  middle  or  load-rail  ^,  are  next  applied.  The  two  first,  and  also  the  two 
arched  rails,  are  always  made  of  hard  wood,  ash  or  elm.  The  first  are  about 
3  inches  by  2^  inches,  the  arched  rails  2\  inches  square,  and  the  middle  rail  9 
inches  by  2,  the  whole  being  7  feet  in  length,  and  are  secured  by  the  exti*emities  of 
the  iron  stays  passing  through  them,  with  screw  and  nut  above.  As  seen  in  the 
section,  fig.  573,  the  ends  of  the  upper  cross-heads  are  supported  by  an  iron 
standard  t  planted  near  the  end  of  the  main  or  lower  cross-head ;  and  between 
each  of  these  and  the  principals  dd^a,  diagonal  stay  k  is  applied,  to  give  lateral 
support  to  all  the  upper  works.  The  outer  top-rails  I  /,  fig.  672,  are  of  the 
same  dimension  as  the  former,  and  are  supported  on  the  extremities  of  the 
cross-rails,  along  with  which  they  are  secured  to  the  outer  iron  standard  by 
screw-nuts,  the  bearing  on  the  middle  rail  being  secured  by  a  simple  screw-bolt. 
The  extreme  breadth  over  these  outer  rails  is  about  7  feet. 

(3154.)  The  yoke-geer  of  this  cart,  is  of  the  same  construction  as  that  of  the 
tilt-cart ;  and  for  the  purpose  of  collecting  any  shaken-out  grain,  the  body  is 
usually  close-floored,  besides  having  a  ledge-board  of  three  or  four  inches  high, 
running  along  the  inside  of  the  standard,  as  seen  from  6  to  6,  in  fig.  572.  The 
corn  and  hay  cart  is  seldom  furnished  with  axle  and  wheels,  exclusively  attached 
to  it,  but  is  adapted  to  those  of  any  of  the  common  carts  upon  which  it  is  placed 
when  required.  In  piercing  the  shafts  for  the  caddy-bolts,  the  same  rule  is  ob- 
served as  for  those  of  the  tilt-cart  described  (3159.),  taking  the  extreme  length 
over  the  cross-rail,  behind  the  front  arched-rail,  and  dividing  this  in  two  equal 
parts,  setting  off  ^\  of  the  whole  length  backward  from  the  middle  point,  gives 
the  position  of  the  bolts. 

(3155.)  A  corn  and  hay  cart,  simple  in  construction,  but  possessing  complete 
efficiency,  and  greater  safety  than  the  former,  was  contrived  by  a  farm-servant, 
by  name  Robert  Robertson,  and  was  introduced  in  1832*  in  the  west  of  Fife- 
shire  and  neighbouring  counties,  and  of  which  fig.  574  is  a  view  in  perspective, 
with  its  wheels  and  axle  in  full  working  state.     The  shafts  and  body-frame  of 
this  cart  may  be  considered  as  identical  with  that  already  described,  which, 
without  the  upper  works,  is  the  simple  dray-cart.     Upon  this  body-frame  is 
placed  the  fore  and  back  cross-heads  a  a  and  6,  projecting  beyond  the  body, 
their  extreme  length  being  7i  feet.     The  other  and  lighter  cross-rails  are  ap- 
plied one  before  and  another  immediately  behind  the  wheels,  and  the  whole 
bolted  to  the  shafts.     Upon  these  are  laid  a  longitudinal  rail  3^  x  2^  inches 
on  each  side,  and  not  more  than  2  inches  beyond  the  body-frame,  and  two  simi- 
lar portions  of  longitudinal  rails  are  also  laid  on  each  side,  extending  from  the 
fore  and  back  cross- head  to  the  wheel-rails ;  over  these  longitudinal  rails  is  laid 
another  light  cross-rail  behind,  and  the  parts  all  secured  with  bolts.     A  light 
frame  dd  is  raised  upon  the  fore  cross-head  a  to  a  height  of  2  feet,  with  two  iron 
stanchion  rods  at  each,  and  these  surmounted  by  an  arched  rail,  which  is  sup- 
ported against  the  pressure  of  tho  load,  by  two  iron  stays  from  the  shafts.    The 
outer  longitudinal  rails  being  cut  by  the  wheels  as  above  described,  are  con- 
nected again  by  the  arched  iron  bars  e  and  e,  which  are  bolted  at  the  ends  to  their 
respective  rails,  and  these  are  connected  by  the  broad  cross-rail/,  the  arches 

*  Prize  Essays  of  the  Highland  and  Agricultural  Society,  vol.  zi.  p.  395. 
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rising  Buffiriontly  liigh  to  allow  tfie  wheels  to  bare  froedom  to  turn  below  Qw 
rail  /.  A  sidfl-boanl  g  is  also  raised  on  eacii  side  upon  the  body-frame,  and  under 
the  arch-rail,  extending  a  little  before  and  behind  iliu  wheels,  thus  preventing 


the  load  from  coming  in  contact  witJi  the  wheels.  The  body-frame  is  floored 
OTer  in  the  usual  manner,  and  the  space  between  the  body  and  the  inner  longi- 
tudinal mila  is  tilled  up  with  hinged  flap-boards,  which  are  required  alMut  4 
inches  broad,  thus  preventing  the  loss  of  grain  that  vna.j  be  shaken  out  in  the 
cart. 

(3166.)  Carts  of  this  cooBtniction  possess  several  advantages  j  from  their 
simplicity  is  derived  cheapness ;  and  from  the  load  asfiuming  its  full  breadth 
over  nearly  the  whole  floor  of  the  cart,  at  the  lowest  possible  position  ;  the  centre 
of  gravity  of  the  whole  load  will  be  very  considerably  lower  than  in  that  of  llio 
formerly  desi'rihed  cart,  and  still  more  so  than  on  tho  hay-iVame.  This  lust 
quality  produces  greater  stability,  and  reduces  the  risk  of  upsetting,  besides 
affording  a  greater  facility  of  loading.  There  is  also  the  advantage  of  its  easy 
conversion  into  an  open  dray-cart  for  carrying  timber  or  the  like,  which  is  dons 
by  unbolting  the  cross  heads  and  rails,  and  removing  the  upper  frametrork  in  a 
mass.  The  latter  quality,  it  may  be  observed,  is  frequently  connected  with  the 
common  com  and  bay-cart,  by  having  the  whole  of  its  upper  works  based  upon 
two  longitudinal  rails  corresponding  to  those  of  fig.  574,  and  these  being  at- 
tached to  the  two  main  cross-beads,  the  whole  upper  works  can  be  lifted  off  tbe 
body-frame,  and  again  secured  by  the  insertion  of  four  bolts. 

S}1&7.)  The  diipotition  of  the  load.  It  is  always  of  importance  to  husband 
tbe  energies  of  the  horse ;  and  in  no  case  is  it  more  necessary  than  in  the 
cart-horse.  The  disposal  and  management  of  the  loaded  cart  has  frequently 
occupied  attention  ;  by  some  it  has  been  treated  in  a  becoming  manner,  though 
frequently  too  abstruse  for  the  agricultural  mechanic,  or  general  agricultural 
reader.*  In  others,  the  lucubrations  are  neither  rational  nor  mathematical, 
though  professing  to  be  the  latter  ;  but  exhibit  an  attempt  to  set  at  nought  the 
received  statical  laws,  and  partially  to  annihilate  matter,  or  at  least  its  effects, 
as  evinced  in  the  principle  of  gravitation,  a  curious  example  of  which  is  to  be 
found  in  a  recent  periodical.!  I  do  not  Btop  to  point  out  the  errors  here  al- 
luded to,  but  proceed  to  a  simple  consideration  of  tbe  subject. 

(3158.)  To  facilitate  the  arrangement  of  the  load  in  the  two-wheeled  cart 
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here  described,  the  practice  has  been  to  place  the  cart  upon  the  axle,  in  a  posi- 
tion that  places  ^  of  the  body  before  the  axle,  and  ^  of  it  behind.  Whether  this 
has  been  deduced  from  calculation  or  experiment,  cannot  now  be  determined ; 
but  one  thing  is  certain,  that  the  above  proportion  seems  to  suit  all  purposes, 
and  what  is  more,  it  yields  by  calculation  and  experiment,  a  result  which  loads 
the  horse  in  the  shafts  with  a  fair  degree  of  pressure,  and  such  as  he  is  quite 
capable  of  supporting  through  a  moderate  journey.  The  amount  of  this  load 
on  the  back  of  the  horse  has  frequently  been  very  much  overrated ;  and  few 
practical  people  having  a  clear  conception  of  its  amount,  it  may  be  satisfactory 
to  many  that  the  true  state  of  the  matter  be  made  to  appear. 

(3159.)  The  position  of  the  caddy-bolts  is  usually  determined  in  accordance 
with  the  above  practice,  or  the  following  division  a^ords  the  same  result :  To 
the  length  of  the  body-irame  add  half  the  slope  of  the  front,  or  2  inches,  divide 
this  whole  length  into  two  d^ual  parts,  and  subdividing  the  back  half  into  seven 
equal  parts,  the  caddy-bolt  holes  will  be  in  the  first  of  these  subdivisions,  or  at 
^^  part  of  the  whole  length  behind  the  central  division.  Thus,  in  the  cart 
whose  body-frame  is  5  feet  4  inches,  add  2  inches  for  the  half  slope  of  the  front, 
making  5  feet  6  inches,  or  66  inches  in  all.  Half  this  is  33  inches,  ^  of  which 
=  4.71  inches,  and  33  +  4.71  =37.71  inches,  the  length  of  that  portion  of  the 
body  that  lies  before  the  caddy-bolt,  while  the  remaining  28.29  inches  lies  be- 
hind, being  f  and  f  as  before.  When  the  cart  is  loaded,  therefore,  there  will  be 
a  preponderance  of  |  of  the  load  before  the  axle  on  which  the  cart-body  rests. 

(3160.)  Taking  the  whole  load  at  21  cwt.,  |  of  this  is  3  cwt.,  or  336  lb.,  the 
preponderance  of  the  load  forward,  on  the  supposition  that  it  is  uniformly  dis- 
tributed over  the  cart-body ;  but  as  the  common  practice  places  it  more  towards 
the  front,  the  preponderance  may,  with  more  accuracy,  be  taken  at  400  lb. 
Taking  the  weight  of  the  cart-body,  exclusive  of  the  wheels  and  axle,  at  5  cwt., 
and  taking  \  of  this  also,  or  80  lb.,  and  adding  to  this  the  effect  of  the  shafts,  with 
the  iron  mounting,  which  may  amount  to  about  60  lb.,  and  is  to  be  considered  as 
acting  at  the  centre  of  gravity  of  the  preponderating  part  of  the  load,  we  have  an 
aggregate  preponderance  of  400  +  80  -f  60  =  540  lb.  This  quantity  is  to  be 
supposed  as  distributed  over  that  part  of  the  body  lying  before  the  axle,  and  from 
the  disposal  of  this  part  of  the  load,  its  centre  of  gravity  will  be  at  the  distance 
of  about  20  inches  before  the  axle.  Again,  the  shafts  in  this  arrangement  form 
a  lever  of  the  second  order,  whose  fulcrum  is  the  axle,  and  the  load  is  applied 
at  the  distance  of  the  centre  of  gravity,  20  inches  from  the  fulcrum,  while  the 
power  (the  horse's  back)  is  applied  at  4i^  -f  3  feet,  or  thereby  =  90  inches  from 
the  fulcrum,  giving  the  power  a  mechanical  advantage  of  90  to  20,  or  4.5  to  1, 

the  horse  therefore  bears  j-^  part  of  the  preponderating  load,  which,  as  we  have 

seen,  is  540  lb.,  ^g  part  of  which  is  120  lb.  for  the  pressure  on  the  back  of  the 

horse.  This  calculation  agrees  perfectly  with  experience,  for  by  experiments 
on  loaded  carts  with  a  dynamometer,  the  strain  on  the  backc-hain  of  the  horse 
has  been  found  to  range  from  100  to  140  lb.,  when  the  shafts  were  in  the  due 
working  position. 

(3161.)  From  the  want  of  a  due  consideration  of  the  effect  of  the  load  as  it 
presses  on  the  horse's  back,  the  results  are  frequently  much  exaggerated,  and 
much  uncalled-for  pity  and  commiseration  excited  in  behalf  of  the  horse,  by 
those  who,  not  taking  time  to  investigate,  are  led  by  their  feelings  into  erroneous 
conclusions,  as  to  the  amount  of  suffering  which,  in  too  many  cases,  is  in- 
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flioted  most  unneeoaiigily  upon  thst  Taluable  aDimal  bj  bis  eweleis  Mid 
tUnkiDg  driver.  Bat  thd  direct  load  on  tbe  bone's  back  here  esUbUshed,  m 
tbat  doe  to  traTeUing  on  a  level  road,  and  it  is  liable  to  Yatiatioa  when  trntel- 
ling  on  inclined  roads,  always  to  the  inoon?enieace  aad  snflkriag  of  the  hone* 
In  sach  eases»  the  fartation  depends  mack  on  Uie  nature  ol  the  sobstanea  ogbh 
posing  the  load.  If  it  is  of  a  nature  to  load  high,  the  nuriatioa  beoomes  the 
|preater»  in  consequence  of  the  cratre  of  gravity  being  proportionally  highr  *ad 
the  indinatbn  oi  the  cart^body  and  shafts  following  the  rise  or  fall  of  the  toad^ 
the  position  of  the  centre  of  gravity  is  thrown  baekwaid  ot  forward  ;  badnrari 
in  ascending,  thereby  lessening  the  pressnre  on  tha  horse's  back ;  and  ibrwaii 
in  descending,  increasing  the  pressure.  These  variations,  thou^,  no  doabt»  a 
source  of  inconvenirace,  have  also  been  exaggerated ;  for  I  have  found,  from 
actual  experiments,  as  wdl  as  from  calculatbn  of  the  effects,  that  in  desoendti^ 
an  inclination  of  road  so  great  as  1  in  8,  that  tift  tncreoss  of  pressure  on  the 
back  of  the  horse  is  not  more  than  ^  of  the  pressure  on  a  level  road»  the  ulti- 
mate strain  on  the  back-chain  arising  from  such  inclination  being  about  1601b. 
This  is,  besides,  a  very  extreme  case,  for  few  roads  are  now  to  be  foond  iril^ 
•nch  high  gradients.  There  is  good  reason,  therefore,  to  conclude  that  the  addi- 
tional strain  on  the  back  will  seldom  amount  ta  30  lb.,  except  with  loads  of  com 
and  hay,  in  which  the  centre  of  gravity  is  necessarily  high.  In  ascending  aeoti- 
▼ities,  the  pressure  on  the  back  is  rednoed  in  nearly  the  same  propcNrtion  aatihe 
increase  upon  dedirities. 

(3162.)  The  inconveniences  thus  att^ding  the  varialiea  of  load  in  ascending 
and  descendmg  inclined  roads,  has  given  rise  to  numerous  proposals  for  methods 
to  equalise  the  pressure  on  the  back.  Hitherto,  however,  nothing  of  value  has 
been  discovered,  in  which  the  trouble  and  inconvenience  attending  the  adjust- 
ment of  the  apparatus  proposed,  does  not  more  than  counterbalance  any  advan- 
tage that  could  be  obtained  from  it.  One  of  the  most  feasible  plana  proposed 
to  achieve  this,  is  to  havo  the  cart  so  placed  on  the  axle  that  the  whole  cart- 
body,  with  its  load,  shall  be  made  to  slide  a  few  inches  backward  or  forward 
upon  the  axle,  by  means  of  a  screw  placed  at  the  back  of  the  cart,  and  may  be 
turned  by  the  hand.  Such  an  apparatus  may,  no  doubt,  be  rendered  capable 
of  effecting  the  intended  purpose ;  but  it  would  so  encuynber  and  break  in  upon 
the  simplicity  of  the  machine,  besides  requiring  considerable  attention,  and  all 
these  to  an  extent  that,  it  is  to  be  feared,  would  not  be  compensated  by  advan- 
tages of  equal  value. 

(3163.J  It  will  always  be  on  descending  inclinations  of  road  that  the  horse 
will  be  most  distressed ;  and,  from  the  comparatively  small  increase  of  load  that 
is  brought  upon  him  in  the  descent,  as  has  been  already  shewn,  it  seems  pro- 
bable that  what  he  suffers  arises  more  from  the  cart  with  its  load  pressing  him 
forward^  than  from  the  direct  effect  of  gravity  upon  his  back.  If  this  view  is 
correct,  and  there  appears  much  reason  to  believe  it,  it  would  tlien  be  of  greater 
moment  to  obtain  a  ready  and  efficient  means  of  retarding  the  forward  tendency 
arising  from  gravity,  by  the  application  of  a  drag,  than  by  any  attempt  at  shift- 
ing the  load.  This  has  been  attempted  by  the  action  of  the  horse  in  holding 
back,  through  the  medium  of  the  breeching-harness  acting  upon  friction -blocks 
pressing  against  the  edge  of  the  wheel ;  but  it  seems  very  questionable  if  the  me- 
thod can  be  rendered  sufficiently  effective,  with  safety  to  the  horse.  As  a  con- 
venient means  of  dragging,  there  appears  no  method  more  simple  and  efficient 
than  that  which  we  have  copied  from  our  French  neighbours,  and  is  now  applied 
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with  such  saocess  to  stage-coaches,  namely,  the  lever,  or  the  lever-and-screw  drag, 
applied  to  the  periphery  of  the  wheels.  This  mode  possesses  most  of  the  advan- 
tages required  in  an  efficient  and  convenient  drag,  is  easily  managed,  and  not 
very  expensive,  neither  would  it  incommode  the  ordinary  working  of  the  cart ; 
and,  as  it  can  only  be  required  in  hilly  districts,  or  where  roads  are  not  well 
levelled,  it  could  be  laid  aside  or  applied,  according  to  the  nature  of  the  journey 
that  might  be  in  contemplation.  Attempts  have  also  been  made  to  apply  a 
drag  on  this  principle  to  the  nave  of  the  wheel ;  but  this  has  been,  and  always 
will  be,  a  failure,  owing  to  the  comparative  smallness  of  diameter,  and  conse- 
quent low  velocity  of  the  revolving  surface  against  which  the  friction-blocks  sre 
pressed,  affording  but  a  small  degree  of  friction,  unless  the  levers  are  made  very 
strong,  and  to  act  with  great  mechanical  advantage.  But  these  conditions  in- 
volve two  other  disadvantages — ^the  additional  weight  of  a  stronger  apparatus, 
and  the  risk  of  fracture,  arising  from  greater  pressure  being  requisite  to  give  it 
effect. 

(3164.)  The  direction  of  the  line  of  draught  is  a  point  which  is  also  deserv- 
ing of  consideration  in  its  application  to  wheel-carrif^es ;  and  in  this  view  the 
structure  of  the  horse,  as  an  animal  of  draught,  should  be  kept  in  mind.  From 
the  configuration  of  the  skeleton  in  the  horse,  and  his  muscular  system,  we  per- 
ceive, at  a  glance,  that  his  form  is  adapted  to  produce  a  much  greater  effect  in 
dragging  a  load,  than  in  carrying  upon  his  body.  In  man  the  case  is  different. 
From  the  circumstance  of  his  skeleton,  in  the  lower  extremities  and  trunk,  being 
composed  of  parts  superimposed,  and  forming  a  column,  which,  though  furcated 
below,  is  only  thereby  rendered  the  more  stable,  ho  is  capable,  though  greatly 
inferior  in  weight  and  mass,  to  bear  a  vertical  load  even  surpassing  that  of  a 
horse,  while  in  dragging  he  is  greatly  inferior ;  and  it  is  only  by  inclining  his 
body  from  its  upright  natural  position,  that  he  is  able  to  exert  beyond  a  very 
moderate  force  in  a  horizontal  or  slightly  inclined  direction.  It  is  true,  that,  if 
his  body  is  once  so  far  inclined  as  to  admit  of  his  gravity  to  bear  with  its  maxi- 
mum effect,  while  his  limbs  and  rertebral  column  are  brought  to  act  in  concert 
with  his  weight  to  resist  a  force  of  traction  applied  to  his  shoulders,  he  will,  in 
sndi  position,  produce  a  much  greater  effect,  taking  weight  for  weight,  than  a 
horse ;  and  while  a  man  will  travel  with  a  load  on  his  shoulders  equal  to  f  of  his 
own  weight,  a  horse  will  not  do  the  same  with  more  than  ^.  But  a  horse  will 
perform  a  journey  with  equal  ease,  and  drag  a  load  of  twice  his  own  weight,  if 
placed  in  a  two-wheeled  cart.  And  hence  we  see  the  vast  importance  of  the  mo- 
dem system  of  good  roads  and  wheel-carriages,  as  compared  with  the  state  of 
things  only  a  century  ago,  when  roads,  if  existing  at  all,  were  in  a  wretched 
state,  and,  consequently,  much  of  the  conveyance  of  goods  and  produce  was  per- 
formed by  pack-horses — ^the  load  laid  on  the  back  of  the  horse.  Now,  the 
useful  effect  of  a  horse  may  be  estimated  at  six  times  that  of  the  back-load  prac- 
tice. 

(3165.)  In  achieving  these  great  improvements,  advantage  has  been  taken 
of  the  physical  properties  and  conformation  of  the  horse,  especially  that  of  his 
being  more  adapted  for  drawing  than  for  carrying.  But  it  has  also  resulted, 
that,  from  his  powers  of  draught  depending,  in  some  degree,  upon  his  weight, 
as  well  as  upon  his  muscular  energy,  it  is  found  advantageous  to  give  to  his 
weight  an  increased  effect,  either  by  direct  application  of  a  limited  load  upon 
his  back,  as  in  the  case  of  the  two-wheeled  cart,  or  artificially,  by  causing  the 
direction  of  the  line  of  draught — as  in  the  plough — produce  indirectly  a  force  in 
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the  direction  of  gravity,  by  the  oblitjuo  rfirection  of  tho  draught.  Thus  (808.) 
we  aeo,  that,  in  drawing  tho  plough,  while  the  horse  is  exerting  a  force  of  draoght 
of  160  Ih.  to  draw  forwnrd  the  plough,  he  is  bearing,  as  a  part  of  this  resuh, 
a  vertical  prcaeure,  at  or  near  hia  shouldere,  arising  from  tho  direction  of  the 
trace-chains,  which  horo  he  at  an  angle  of  about  1U°,  Though  this  angle,  in 
working  the  plough  with  horses  of  ordinary  stature  is  found  convenient  and 
effectire,  it  does  not  follow  that  the  some  is  requisite  in  all  cases  of  draught; 
for,  with  due  consideration  to  the  comfort  of  the  horse,  it  should  vary  with  tho 
weight  and  the  supposed  mutwular  powers  of  tho  different  horeos  that  may  be 
eniployed ;  though,  from  the  practical  difficulties  attending  any  attempt  at  such 
adjustment,  it  becomes  necessary  to  adopt  general  principles,  and  to  be  satisfied 
with  approximation.  In  no  esse,  however,  can  it  be  otherwise  than  disadvan- 
tageous to  the  horse  to  make  him  draw  horiiontally ;  and  much  worse  were 
the  line  of  draught  to  incline  upwards  from  his  shoulders,  as  either  of  thew 
would  tend  to  deprive  him  of  part  of  his  natural  weight. 

(3166.)  It  appears  evident,  that  in  order  to  give  the  horne  full  advantAgeuf 
his  own  weight  in  pulling,  that  tho  lino  of  direction  in  which  his  force  is  applied 
ahould  lie  in  a  plane  that  would  pass  through  the  centre  of  gravity  of  his  entiro 


mass.  This  will  be  more  clearly  evident  from  fig.  575,  representing  a  horse 
with  lines  of  draught  extending  from  the  hook  of  his  collar,  and  wliich  will 
serve  to  elucidate  our  position.  The  centre  of  gravity  of  the  horse  will  lie  about 
the  position  p,  coinciding  nearly  with  the  line  a  d,  forming  an  angle  of  18°  with 
the  horizon,  which  is  nearly  the  angle  of  draught  in  the  plough,  Houca,  in  the 
plough-yoke,  the  traces  being  at  18*,  the  principal  condition  will  be  very  nearly 
fulfilled,  and  there  will  be  no  undue  tendency  either  to  take  from  or  add  to  the 
effect  of  his  natural  weight.  If  he  is  made  to  draw  at  a  higher  angle,  such 
ae  would  cause  the  line  of  draught  to  fall  still  beyond  the  position  of  his  hind 
feet,  he  will  feel  an  unnatural  pressure  towards  tlie  earth  on  his  fore-quartera ; 
and  if  the  angle  is  stiil  increased  till  the  line  fall  within  the  position  of  his  hind 
feet,  the  unnatural  pressure  would  extend  to  both  fore  and  hind  quarters  :  if  the 
contrary,  at  a  lower  angle,  as  at  a  6,  the  line  of  draught  lying  thus  above  the 
centre  of  gravity,  the  effect  will  tend  to  lift  the  fore-quarters  from  the  earth. 
The  latter  tak^  directly  from  the  power  of  the  horse ;  the  former,  though  it 
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will  not  reduce  his  power  directly,  will  produce  a  necessity  for  greater  exertion 
in  his  muscular  system  throughout,  by  having  to  move  with  what  is  equivalent 
to  an  increase  of  his  weight. 

(3167.)  In  the  two-wheeled  cart  we  can  observe  a  very  neat  adaptation  of 
the  principle  here  brought  forward ;  and  though  it  appears  justly  adapted  to  suit 
the  case,  it  has  probably  been  realised  more  from  chance  than  from  reasoning, 
but  most  probably  from  a  long  course  of  observation,  without  reference  to  causes 
and  their  effects.  In  the  cart  with  wheels  of  the  height  commonly  employed, 
we  have  the  line  of  draught  determined  by  the  radius  of  the  wheel,  the  height 
of  the  hook  in  the  horse-collar  from  the  ground,  and  the  distance  from  that  hook 
to  the  centre  of  the  axle.  The  height  of  the  hook  may  be  taken  at  4  feet  6  inches, 
the  radius  of  the  wheel  at  2  feet  3  inches,  difference  27  inches,  and  the  horizon- 
tal distance  7  feet  6  inches,  giving  an  inclination  to  the  line  of  draught  of  about 
12®,  corresponding  to  the  line  a  c,  fig.  675.  The  plane  of  this  line  lies  higher 
than  the  centre  of  gravity  of  the  horse,  and  for  that  reason  would  have  the  ten- 
dency of  taking  from  his  weight ;  but  to  obviate  this,  the  necessity  arising  from 
the  nature  of  the  vehicle,  that  a  small  portion  of  its  weight  be  thrown  upon  the 
horse's  back,  comes  aptly  in  to  restore  the  equilibrium.  By  throwing  a  portion 
of  the  pressure  of  the  load  upon  the  back  of  the  horse,  we  do  in  effect  what  is 
laying  an  extraneous  body  upon  that  part  of  the  animal,  which,  for  the  time, 
becoming  in  effect  a  part  of  his  entire  mass,  raises  his  centre  of  gravity,  and  if 
all  is  properly  adjusted,  it  will  be  again  in  the  plane  of  the  line  of  draught,  and 
the  fore-quarters  of  the  horse  will  be  nearly  as  free  to  move  as  before.  There 
will,  however,  be  an  additional  pressure  thrown  upon  his  hind-quarters  by  this 
extraneous  weight ;  but  this  is  again  compensated  by  the  average  force  of  trac- 
tion in  the  cart  being  less  than  that  of  the  plough,  in  the  proportion  of  120  to 
160.  Although,  from  the  nature  of  the  subject  we  cannot  reduce  these  data  to 
any  minute  calculation,  there  appears  to  be  sufHcient  grounds  to  establish  the 
foregoing  remarks,  as  being  based  upon  the  legitimate  principles  that  govern  the 
determination  of  the  angle  of  draught.  It  is  certainly  evident  that  the  nearer 
we  can  approach  to  the  principle  of  coincidence  of  the  centre  of  gravity  of  the 
horse  and  his  load  with  the  plane  of  the  line  of  draught,  so  much  the  nearer 
are  we  to  removing  all  unnecessary  exertion  of  the  animal. 

(3168.)  From  these  considerations,  it  follows  that  the  angle  of  draught,  so 
far  as  regards  the  horse,  should  not  exceed  18°,  but  that  it  may  range  from 
that  to  the  horizontal  line,  or  even  to  ascend  above  it,  provided  that  duly  pro- 
portioned extraneous  loads  be  placed  upon  him.  We  see  here  also  a  corrobora- 
tion of  the  advantages  of  two-wheeled  carts  over  four-wheeled  waggons  ;  for  if 
the  foregoing  views  are  correct,  waggons  having  fore-wheels  of  the  same  height 
as  common  cart-wheels,  the  shaft-horses  in  such  waggons  never  can  give  out 
their  full  effect,  or  an  effect  equal  to  what  they  would  do  in  carts  ;  and  it  is 
curious  to  remark,  that  giving  to  waggons  high  front-wheels,  which  is  now  be- 
coming prevalent,  is  rendering  them  less  effective  than  under  the  old  system  of 
low  front-wheels,  so  long  retained  for  the  convenience  of  turning.  Waggons 
with  low  fore- wheels  brought  the  line  of  draught  to  nearly  the  same  angle  as 
in  the  plough  ;  hence  the  shaft-horses  would  give  out  their  maximum  effect,  and 
what  is  more,  the  higher  angle  of  draught  must  have  served  to  counteract  tho 
disadvantage  under  which  low  wheels  must  always  lie  in  passing  over  obstacles, 
or  in  soft  roads  producing  a  continuous  obstacle.  We  see  here  also  the  disad- 
vantage of  employing  two,  three,  or  more  horses  in  line,  whether  in  the  plough. 
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tliQ  cart,  or  the  na^on,  (or  in  all  such  cases  every  horse  before  tlie  0n6  in  Uie 
aliarianiust  of  necessit/draw  upon  aiinenearljhorizoncsl;  and  it  ia  not  too  much 
to  Bay,  tiiat,  so  yoked,  a  horse  will  not  give  out  more  than  4  to  |  of  hie  full 
working  eHect.  This  ooaclusion  agrees  witli  well  established  practice  under  the 
Scotch  system  of  managing  horse'labour  ;  and  it  is,  moreover,  seen  to  bo  gain- 
ing favour  over  the  still  older  practice  of  the  four-wheeled  waggon ;  for  in  a 
report  of  experiments  on  the  large  scale  of  the  reduction  of  horse-labour  by  the 
use  of  single  carts,  by  Mr  Ilannam  of  Burcott,  Oxfordahire,*  a  saving  ot  ei- 
penso,  on  the  carting  alone,  of  a  farm,  amounts  to  19  per  cent.,  as  compared 
with  team-labour  in  waggons,  and  no  less  than  47  per  cent,  wbeit  the  pair-horse 
system  is  extended  to  all  the  operations  of  the  farm. 

(3169.)  I  have  thus  endeavoured  to  establish  some  data  for  the  angle  of  the 
tine  of  draught,  shewing  that  it  is  not  necessary  to  be  alike  in  every  ca^e,  and 
that  beyond  a  certain  limit  either  way  it  is  di^vantageoua  to  the  horse.  In 
the  cart,  as  well  as  in  the  plough,  it  is  confined  practically  within  a  small  range 
of  angle;  thus  the  hcifrht  from  Uio  ground  to  the  centre  of  the  axle  gives  nearly  an 
invariable  point.  The  hook  of  the  collar  is  subject  to  small  variation,  arising 
from  the  height  of  the  horse  and  the  distance  between  the  hook  and  the  axlo ; 
and  in  some  descriptions  of  carts,  is  liable  to  more  considerable  variation  ;  but, 
on  the  whole,  the  range  will  be  between  8°  and  13° ;  and  it  is  to  be  kept  in 
view,  that  the  straight  line  lying  between  the  hook  of  the  collar  and  the  centre 
of  the  axle  is  invariably  the  true  line  of  draught.  It  is  not  adcct«d  by  any 
bolstering  up  of  the  cart  upon  the  asle,  nor  by  lowering  it,  though  these  two 
»»nditions  have  an  influence  on  the  load,  as  they  tend  to  raise  or  lower  its  centre 
of  gravity  :  snd  to  ke<^p  thnt  low  should  bo  an  invariabto  rule.  In  yoking  the 
hcirsc  in  the  cart,  tbu  back-chain  shouW  bo  so  adjusted  to  length  as  t>j  place 
the  shoulder-alings  or  draught-ebainB  in  the  itrcupht  litte  tovtardM  lAa  axl« ; 
every  deviation  from  this  places  the  horse  at  a  disadvantage.  If  the  back-chain 
is  too  lot^,  so  as  to  make  the  draught-chains  range  towards  a  point  below  the 
axle,  the  horse  wilt  be  unnecessarily  loaded  on  the  back,  causing  undue  exer- 
tion both  before  and  behind ;  if  the  contrary,  he  wUI  be  deprived  of  part  of 
the  benefit  of  his  weight,  and  hit  fore-qnarters  will  not  have  their  due  shars  of 
effect  on  the  draught. 

(3170.)  For  horses  employed  in  light  carriages  going  at  «  high  speed,  the 
draught-chains  or  traces  are  not  required  to  be  at  such  a  high  angle  as  for  heavy 
loads  at  a  tow  speed,  the  amount  of  draught  in  cases  of  high  speed  beooming 
very  small  as  the  speed  increases,  and  the  effect  of  the  angle  of  drangbt  hu 
little  influenee  on  the  amount  of  exertion,  and  in  all  such  cases  it  is  better  to 
approach  as  much  as  possible  towards  the  horizontal  line. 

(3171.)  This  leads  ms  to  consider  the  effect  of  springs  on  loaded  carriages. 
Of  the  efHcacy  of  springs  in  fast  carriages  there  can  be  bnt  one  opinion,  whe- 
ther we  r^ard  safety,  comfort  to  man  and  beast,  and  ease  of  drangfat.  For  all 
vehicles  alee  employed  for  carrying  the  lighter  description  of  loads,  the  advan- 
tage of  springs  seem  equally  well  established ;  but  for  all  such  purpoaes  tlwy 
should  possess  the  property  of  admitting  undulation  in  the  vertical  direction  only, 
wiih  as  little  horizontal  motion  as  possible.  The  latter,  especially  in  the  direction 
of  the  draught,  produces  constant  inequalities  in  the  resistance  to  the  drau^t, 
from  the  swinging  motion  of  the  vehicle,  whereby  the  momentum  which  at  any 
'  Juurnal  uf  the  Royal  Af^cullUTHl  Society  of  Englaad,  vol.  il,  p.  73. 


OP  THE  CONSTRUCTION  OP  CARTS.  1 189 

one  mstant  may  have  been  acquired  by  the  carriage,  may  be  destroyed  by  a 
swing  of  the  suspended  body  in  an  opposite  direction.  The  grasshopper-spring, 
in  some  of  its  modifications,  is  the  one  to  be  adopted  in  all  such  cases.  The 
effect  of  the  grasshopper-spring  being  to  produce  yertical  motion  almost  solely, 
has  the  beneficial  effect  of  greatly  lessening  the  jolts  and  shocks  that  vehicles 
are  subject  to  on  the  very  best  of  roads,  and  in  the  case  of  small  obstacles  being 
presented  to  the  wheels  diese  springs  perform  a  very  important  part.  Instead 
of  the  whole  mass  of  the  carriage  being  instantaneously  elevated  upon  the  ob- 
stacle, the  wheel  and  the  axle,  or,  it  may  be,  the  bed-frame  of  the  carriage,  are 
in  the  first  instant  raised,  and  are  allowed  to  do  so  by  the  yielding  of  the  springs 
before  this  upward  motion  is  communicated  to  the  suspended  part  of  the  vehicle, 
thus  dividing  the  upward  impetus  between  the  two.  In  descending  from  any 
such  obstacle,  the  reverse  of  this  process  occurs,  the  fall  being  in  like  manner 
broken  by  the  elasticity  of  the  springs ;  but  this  is  not  all  the  advantage,  for 
in  thus  passing  over  a  stone,  or  any  obstruction  that  occupies  but  an  instant  of 
time,  the  yielding  of  the  spring  before  elevating  the  load,  will,  in  effect,  reduce 
the  height  of  the  obstacle  to  an  extent  proportioned  to  the  elasticity  of  the 
spring,  thereby  requiring  less  exertion  of  the  power  to  take  the  carriage  over  it. 

(3172.)  The  useful  application  of  springs  to  heavy  loaded  carriages,  has  also 
been  frequently  recommended  by  those  who  may  be  competent  ju<]^es ;  and  it 
must  be  admitted,  that  they  might  be  applied  with  beneficial  effect,  in  so  far  as 
regards  the  draught  and  ease  to  the  animals  of  draught ;  but  a  serious  obstacle 
intervenes,  the  expense, — and  especially  if  the  expense  incurred  would  balance 
any  advantage  that  might  accrue  from  their  adoption.  The  cost  of  a  set  of  springs 
for  a  single-horse  cart,  supposed  to  bear  a  load  of  1}  ton,  cannot  be  less  at  the 
present  time  than  L.3,  which  adds  more  than  25  per  cent,  to  the  price  of  the  cart 
complete  without  springs ;  and  we  are  yet  without  any  certain  data,  by  which 
we  can  calculate  that  a  horse  would  take  a  greater  load  upon  a  cart  so  con- 
structed. There  can  be  no  doubt,  that  roads  and  horses  would  be  benefited  by 
the  introduction  of  springs  to  all  carriages  ;  but  it  is  yet  an  unsolved  problem, 
whether,  on  the  whole,  it  presents  that  amount  of  economy  to  make  its  adoption 
an  object  to  the  farmer. 

(3173.)  There  is  one  other  point  yet  in  connection  with  the  draught  which 
is  deserving  of  notice,  and  it  bears  also  some  relation  to  springs.  I  have 
said,  that  if  springs  are  applied  to  carriages,  they  should  be  so  constructed  as 
to  afford  no  elasticity  in  tiie  longitudinal  direction.  Such  elasticity  destroys 
the  impetus  that  may  have  been  generated  in  the  carriage,  in  the  case  of  the 
wheels  being  checked  by  any  obstacle ;  and  instead  of  that  impetus  being  di« 
rected  to  the  carrying  of  the  vehicle  over  the  obstacle,  the  sudden  shock  allows 
the  whole  of  the  momentum  to  expend  itself  in  causing  the  suspended  body  of 
the  carriage  to  be  swung  forward,  while  the  whole  mass  is  nearly,  or  altogether, 
brought  to  rest.  This  is,  without  doubt,  true,  both  in  theory  and  practice ;  but 
the  theoretical  part  of  it  has  been  carried  further  than  this,  for  we  find  a  clever 
writer,  ahready  quoted,*  asserting,  that  not  only  should  there  be  no  elasticity 
longitudinally  between  the  wheels  and  the  carriage,  but  it  should  also  be  en- 
tirely banished  from  between  the  wheeb  and  the  horse.  This  is  certainly  not 
agreeable  to  practice ;  and,  what  is  more,  it  is  contrary  to  a  well-known  principle, 
that  impetus  or  momentum  will  enable  a  body  to  overcome  obstacles,  which  it 
could  with  difficulty  accomplish  if  starting  from  a  state  of  rest.     A  horse,  there- 

*  Library  of  Useful  Knowledge,  the  Horse,  p.  445. 
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fore,  at  the  first  instant  of  liis  motion,  having  not  jt-t  acquired  any  momei 
but  moves  Einiply  with  ?iis  initial  force,  will  not  have  an  effect  upon  the  lo&d  on 
a  carriage  equal  to  wliat  he  would  acquire  in  the  succeeding  instAot,  when  his 
initial  force  bos  been  multiplied  by  his  velocity.  I  apprehend,  therefore,  that 
there  ought  to  be  a  distinction  between  that  longitudinal  elasticity  that  m>y 
exist  ill  a  curriago  betwixt  the  wheels  and  its  body  if  i^uspended  on  epringe, 
and  that  betwixt  tlie  whceU  and  the  animal  of  draught,  or  the  power,  whatever 
it  may  be.  Evei^-day  experience  teaches  us  this  fact;  for  who  has  not  observed 
that  the  draught  chains  of  a  horse  that  have  stood  all  the  ordinary  straiiu 
of  dragging  the  same  loaded  cart,  plough,  or  jnachine,  for  days  or  weeks, 
when  the  horse  is  allowed  to  take  a  step  in  advance  before  they  have  been 
brought  to  their  bearing,  snap  asunder;  and  what  can  have  produced  this  frac- 
ture but  some  power  more  intense  tlian  the  chains  have  hitherto  undergone — 
the  increased  momentum  i>f  the  liorse  1  Such  being  the  case,  there  nmst  be 
some  advantage  in  having  a  degree  of  elasticity  interposed  between  the  shoulders 
of  the  horse  and  the  ultimate  resi-<tance — the  wheels  of  the  carriage.  loda- 
pondont  of  the  occasional  advantages  alforded  to  the  horse  for  overcoming  ob- 
Btaolca,  Huch  an  arrangement  will  yield  much  ease  and  comfort  to  the  animal ; 
and,  fortunately  too,  nature  has  provided  the  means  for  this  oonipensation,  both 
in  the  animal  structure  and  in  the  physical  condition  attendant  upon  inert  mat- 
ter. Thus,  in  the  animal  frame,  tliose  parts  upon  which  the  actions  under 
consideration  depend,  are  more  or  less  yielding  and  elastic  ;  and  again,  the 
BubBtancCB  that  form  tlie  media  through  which  the  force  of  the  animal  is  ap- 
plied, both  froDi  their  inherent  nature  and  the  external  lave  under  which  they 
act,  necessarily  partake  of  the  principle  of  elasticity.  Vor  exnniplr,  if  a  chain 
IS  employed  as  a  medium,  its  gravity  has  a  perpetual  tendency  to  make  it  as- 
sume tlie  ■  catCTWoan  curve,  and  the  change  of  form,  from  the  curve  towards 
the  straight  line,  produces  a  beautifully  elastic  spring.  In  the  plough  this  is 
particularly  the  case,  as  has  been  before  observed  (805. )r  ^^^  '^  ezbts  more 
or  less  in  every  arrangement  of  strain  or  draught,  from  the  chain-cable  of  our 
floating  bulwarks,  through  the  tow-line  on  the  canal,  the  buffers,  connecting  links, 
and  springs  of  the  locomotive,  down  to  the  meanest  office  in  which  either  inert 
matter  or  animah  of  draught  are  employed  as  a  medium  of  traction.  Where  a 
less  rigid  material  than  iron  is  employed,  such  as  hide,  leather,  hemp,  and  other 
substances,  though  they  partake  less  of  the  catenarian  elasticity  from  their  lower 
specific  gravity,  a  compensation  is  afforded  by  their  inherent  elasticity.  We 
may  here  conclude,  that  where  nature  has  so  largely  provided  a  principle  which 
appeal's  to  be  on  all  occasions  advantageous,  and  conservative  of  both  living  and 
inert  matter,  it  were  folly  in  us  to  attempt  counteracting  it,  and  much  more  so 
when,  from  its  abstraction,  we  should  earn  nothing  but  disadvantages. 

(3174.)  The  inference  to  be  drawn  from  the  above  remarks  is,  that  instead 
of  endeavouring  to  render  the  yoke  of  a  horse,  or  all  that  intervenes  between 
his  shoulders  and  the  cart-axle  as  rigid  as  possible,  we  should,  on  the  contrary, 
give  it  elasticity,  and  by  so  doing  we  shall  not  only  render  the  labour  of  the 
horse  nioi-e  endurable,  but  wo  prevent  innumerable  accidents,  by  breakage,  to 
the  substances  that  are  employed  as  the  medium  of  draught — chains,  traces, 
swing-treoB,  and  the  like. — J.  S.] 

(3175.)  Thiii  secniN  a  favourable  opportunity  for  describing  the  t/otmy  ot 
horses  to  the  cart.  The  harness  required  for  work-horses,  in  double  and  single 
carts,  has  been  alieady  enumerated  and  described  in  (3960.)  ;  and  you  will 
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find  a  prettj  good  representation  of  a  double-horse  cart  in  yoke  in  Plate  XVIII. 
On  placing  that  plate  before  you,  you  will  more  easily  understand  what  is  about 
to  be  said.  The  shaft-horse  requires  the  following  harness  to  be  fully  equipped, 
— ^bridle,  collar,  haims,  saddle,  and  breeching.  The  use  of  the  bridle,  collar, 
and  haims,  have  been  already  described  in  (1115.)  to  (1117.))  both  inclusive; 
and  these  constitute  the  harness  common  to  both  plough  and  cart.  The  breech- 
ing is  buckled  to  the  back  part  of  the  wooden  tree  of  the  saddle,  at  such  length 
of  strap  as  suits  the  length  of  the  horse's  quarter.  The  saddle — as  saddle  and 
breeching  together  are  commonly  called — is  placed  on  the  horse's  back  imme- 
diately behind  the  shoulder,  and  strapped  firmly  on,  in  case  of  slipping  off  in 
the  yoke,  with  the  belly-baud,  which  can  scarcely  be  seen  in  the  plate ;  the 
breeching  being  put  over  the  horse's  hind-quarter.  Time  was  when  a  crupper  was 
a  general  appendage  to  the  breeching ;  the  effect  of  which  was  to  place  an  undue 
pressure  upon  the  root  of  the  horse's  tail,  when  the  saddle  was  pressed  forward 
by  the  back-chain,  on  the  cart  descending  a  declination.  Now  that  the  comfort 
of  animals  is  better  attended  to,  by  the  removal  of  annoyances  to  the  work-horse, 
that  of  the  crupper  is  not  the  least.  The  back-chain  is  fastened  to  tlie  back- 
chain-hooks  of  the  shafts  of  the  cart,  and  there  gets  leave  to  remain  con- 
stantly. The  shafts  are  held  up  with  their  points  elevated ;  the  horse  is  told 
to  turn  and  back  under  them,  which  he  dues  very  obediently,  and  even  will- 
ingly ;  they  are  then  brought  down  on  each  side  of  the  horse ;  the  back-chain 
is  adjusted  along  the  groove  of  the  saddle,  to  such  length  as  that  the  draught- 
chains,  when  extended,  shall  be  in  a  straight  line  to  the  axle ;  the  shoulder- 
slings,  or  draught- chains,  are  linked  to  the  draught-hook  of  the  cart  (3144.). 
at  such  length  as  to  be  extended  in  the  above  line ;  the  breeching-chains  are 
linked  to  the  breeching- hooks  (3144.),  of  such  length  as  to  allow  the  breeching 
to  hang  easily  upon  the  hams  of  the  horse — not  to  chafe  the  hair — in  his 
motion  forward  upon  level  ground,  but  so  tight  as  that  before  the  back-chain- 
hooks,  with  the  back-chain,  slip  as  far  back  as  they  can  upon  the  runner-staple, 
(3144.),  the  hams  of  the  horse  shall  press  against  the  band  of  the  breeching 
sufficiently  to  keep  the  cart  back,  and  to  keep  the  cart  back  completely,  before 
the  horse's  rump  shall  touch  the  front  of  the  cart.  The  cart  belly-band  is  then 
buckled  round  the  near  shaft  under  the  runner-staple,  just  as  tight  as  not  to 
press  against  the  horse's  chest  on  level  ground,  and  only  when  he  goes  up-hill. 
All  these  adjustments  of  parts  are  made  in  a  short  time,  with  even  a  new  horse, 
cart,  or  harness,  and  they  require  no  alteration  afterwards. 

(3176.)  The  harness  of  the  trace- horse  is  simple  beyond  the  collar,  haims, 
and  bridle,  consisting  only  of  2  back-bands,  belly-band,  and  trace-chains.  The 
back- band  is  placed  whore  the  saddle  should  be,  and  is  fastened  to  tho  trace - 
chains  on  either  side  with  a  buckle-like  long-tongued  hook.  The  trace-chains  are 
linked  to  the  draught-hook  of  the  haims  at  one  end,  and  fastened  by  a  hook  at 
the  other  end  to  a  staple  in  the  under  side  of  the  shafts ;  the  point  of  which  hook 
is  always  placed  in  the  inside,  to  put  it  out  of  the  way  of  taking  hold  of  any 
thing  passing  near  the  shafts  of  the  cart.  The  trace-chains  are  usually  in  2 
pieces,  divided  at  the  stretcher,  the  stretcher,  and  short-ends^  as  the  pieces  at- 
tached to  the  cart  are  usually  called,  being  left  attached  to  the  cart  when  the 
horses  are  unyoked.  A  hook  on  each  side  of  the  stretcher  attaches  the  short- 
ends  to  the  other  part  of  the  trace-chains.  The  use  of  the  stretcher  is  solely  to 
prevent  the  trace-chains  chafing  the  hind-quarters  of  the  trace^horse.  The 
trace-chains  being  distended  from  the  haims  to  the  shafts,  the  back-band  is 
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hocih(>d  on  to  them,  so  as  alirays  to  lio  firmly  on  the  Iiorae's  bitok  ;  and  the  M\j- 
hand  is  also  hooked  in  like  manner  to  the  same  part  of  the  chains,  to  keep  both 
ends  of  the  back-band  firm.  Tlie  rump-band  is  hooked  oa  to  the  trace-ohains, 
GO  as  to  lie  easy  on  the  romp  whon  those  are  distended ;  and  the  position  of  this 
band  may  vary  farther  or  nearer  to  the  loins  or  rump,  aa  it  may  lie  best,  itt 
use  being  solely  to  keep  the  chain  and  stret'ihf'r  from  falling  on  the  horse's  heels 
to  turning.  The  horses  are  now  ready  to  start,  in  as  far  as  the  harness  is  ooa- 
cemed;  but  no  cart,  single  or  double,  should  bo  allowed  to  be  used  without 
double  reins,  as  already  mcnttonod  in  (2960.),  In  some  parts  of  the  country. 
as  in  Forfarshire,  the  traco-horse  is  harnessed  with  back-strap,  runtp-Btrap,  and 
crupper.  The  back-strap  is  h'xikod  on  to  the  upper  pan  of  the  back  of  the 
collar  at  one  end,  and  is  held  firm  by  the  tail  by  means  of  a  crupper  at  the 
other.  The  rump-strap  proceeding  backward  from  the  back-6trap,  suspends 
tho  stretcher  upon  the  chains  immediately  behind  the  howo's  hams  and  nnder 
his  tail ;  and  in  this  case  there  are  no  short-ends,  because  the  trace-chain  extends 
the  whole  length,  and,  when  tlie  horse  is  unyoked,  is  unhooked  from  the  cart, 
and  hooked  upon  the  chain  at  the  end  of  the  strelchur,  to  keep  it  from  trailing 
on  the  ground.  The  effects  of  yoking  the  trace-horse  in  this  manner  is  to  con- 
fine his  action  to  an  unreasonable  degi'ec,  for,  when  tlie  bearing-rein  is  placed 
over  the  top  of  the  haims,  his  mouth  is  drawn  up  and  held  tight  by  the  crupper 
through  the  means  of  the  back-strap,  and  the  stronger  he  pulls,  and  the  more  the 
lower  part  of  tlie  collar  is  drawn  back  by  the  strain  on  the  trace-chains,  the 
more  is  the  upper  part  of  the  collar  drawn  forward,  and  the  strain  upon  tho 
crupper  increased,  by  which  tho  root  of  the  tail  is  unduly  pressed  against,  while 
a  part  of  the  shoulder  a  little  above  tho  draught-hook  of  (he  haims  la  also  unduly 
pressed  upon  by  the  collar.  All  this  annoyance  is  inflicted  upon  the  trftco-horse 
for  no  apparent  purpose  but  to  prevent  the  stretcher  sinking  down  upon  the 
horse's  hocks  when  the  chains  are  slacked ;  and  the  contrivance  certainly  effects 
this  advantage,  but  at  much  annoyance  to  the  animal. 

(3177.)  To  loosen  the  horses  is  to  undo  what  has  been  done  m  yoking;  the 
reins  are  first  taken  oiT  and  coiled  up ;  the  stretcher  is  unhooked  from  the 
chains,  and  it  imd  the  short'ends  brought  over  the  head  of  the  shafb-horve  and 
laid  upon  the  sha^ia  of  the  cart  behind  him,  and  the  trace-horae  is  then  free; 
the  cart  belly-band  is  then  unbuckled ;  the  draught-slings  and  hreeching-cfaains 
are  unhooked ;  and  on  the  shafls  being  raised  up,  the  shaft-horse  is  free  ;  and 
on  the  bearing- reins  being  slipped  over  the  top  of  the  haims,  the  horses'  beads 
are  also  free  to  take  a  drink  of  water,  or  to  shake  themselves.  The  cart  should 
always  be  under  cover  in  a  cart-shed  when  not  in  use,  as  when  not  so  aocom- 
modated,  and  being  an  implement  composed  of  many  parts,  tho  weather  sooa 
has  on  injurious  effect  upon  its  upper  works.  When  backed  into  the  port  of  a 
cart-shed,  the  shafls  are  easily  put  out  of  the.way  of  the  horse  by  hanging  tlie 
back-chain  upon  a  book  suspended  by  a  chain  from  the  balks  of  the  shed,  when 
not  floored  above,  but  when  so,  the  hook  is  suspended  from  a  joist. 

(3178.)  The  grease  used  for  farm-carts  is  commonly  a  mixture,  melted  togo- 
thfir  in  equal  parts,  of  tallow  or  train-oil  and  common  tar.  It  is  kept  in  %  Avef 
narrow  tub,  and  applied  with  a  broad  pointed  stick.  The  tub  should  have  a 
cover,  but  is  usually  without  one,  and  subject  to  collect  dust  in  the  cart-shed. 
When  a  cart  is  to  be  greased,  the  linch-pin  and  washer  are  removed  from  the 
projecting  point  of  the  axle,  fig.  657  ;  the  upper  part  of  the  wheel  is  then  pulled 
with  such  a  jerk  away  from  the  cart,  the  lower  remaining  in  the  same  spot  of 
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ground  it  was,  that  the  point  of  the  axle-arm  shall  lean  upon  the  inner  end  of 
the  back  of  the  nave.  The  grease  is  then  spread  upon  the  upper  side  of  the 
axle-arm  with  the  stick,  the  wheel  pushed  back  to  its  place,  and  the  washer  and 
linch-pin  respectively  restored  to  their  proper  places  in  the  projecting  point  of 
the  axle.  The  groove  of  the  saddle  is  also  greased,  to  lessen  the  friction  of  the 
back^shain  when  playing  over  it. 

(3179.)  [I  have  in  an  earlier  part  of  the  work  made  reference  to  weighing* 
machines  for  in-door  purposes,  and,  in  particular,  for  those  of  the  bam  (1893.) 
and  (1894.)  and  fig.  356. ;  but  in  close  connection  with  the  foregoing  subject, 
stands  another  weighing-machine,  the  cart-steelyard,  which,  by  judicious  arrange- 
ment, may  be  applied  to  many  other  objects  in  the  weighing  department.  It 
is  not  in  the  weighing  of  carts,  nor  of  grain  alone,  that  the  farmer  should 
be  interested  ;  there  is  nothing  that  the  farm  produces,  nor  that  is  received  or 
delivered  upon  it,  that  is  not  deserving  of  being  weighed  and  registered.  Not 
that  every  particle  of  produce,  nor  every  cart-load  of  manure  should  be  pre- 
cisely weighed,  but  large  samples  of  both  might  be  taken,  upon  which  a  fair 
average  could  be  struck ;  but  in  many  cases,  such  as  the  produce  of  a  particu- 
lar field  that  has  been  undergoing  a  certain  routine  of  management,  the  whole 
produce  may  be  taken  with  comparatively  little  trouble  if  the  means  of  doing 
so  were  at  hand,  and  the  certain  result  would  be  a  source  of  high  satisfaction  to 
the  active  and  industrious  fai*mer.  In  all  manufacturing  estabHshments,  the  raw 
material  consumed  is  carefully  ascertained  as  well  as  the  finished  goods.  Farm- 
ing is  but  another  name  for  a  manufacture  of  goods,  the  most  important  of  all 
others — ^the  staff  of  life,  and  why  should  the  farmer  not  adopt  the  same  correct 
system  in  conducting  the  details  of  his  business,  that  is  every  day  followed  in 
the  establishments  of  those  who  are  employed  probably  in  the  re-manufacturing 
of  his  produce  1  It  is  not  meant  to  be  urged,  that  he  could  gain  any  thing 
directly  by  adopting  the  practice  of  weighing  all  his  outgoings  and  incomings  of 
manures,  produce,  &c. ;  but  the  satisfaction  of  knowing  at  all  times  what  he  is 
putting  into  this  field,  or  drawing  from  that,  in  tons  and  hundredweights,  is  a 
matter  of  no  small  importance  ;  and,  what  is  more,  it  would  form  part  of  a  sys- 
tem based  upon  close  attention  and  vigilance  towards  the  details  of  the  business 
in  hand,  that  is  the  mainstay  of  all  sound  management. 

(3180.)  It  happens  unfortunately  for  the  dissemination  of  the  practice  here 
recommended,  that  there  is  no  single  machine  at  present  in  use  that  is  adapted 
to  all  the  purposes  requisite  for  the  out-door  weighings  of  the  farm.  Machines 
there  are  in  abundance  admirably  adapted  to  all  the  necessary  weighings  of  the 
bam,  and,  in  like  manner,  are  they  procurable  and  equally  well  adapted  for  the 
weighing  of  loaded  carts  ;  but  there  are  numerous  occasions  always  occurring  in 
which  the  weight  of  bodies  and  substances,  intermediate  to  a  bag  of  grain  and 
a  cart-load,  such  as  the  weighing  of  stock  of  all  kinds  when  in  the  progress  of 
fattening,  and  the  quantities  of  food  spent  upon  such  animals,  for  some  of  which 
purposes  the  present  cart  steelyard  is  not  well  adapted,  and  for  others  of  them 
quite  unfit.  I  do  not  here  take  upon  me  to  point  out  the  remedy  for  these  de- 
fects, but  simply  to  shew  that  they  exist,  and  I  have  no  doubt  that  were  a  really 
serviceable  weighing-machine,  of  more  general  application  and  of  reasonable 
price  brought  out,  that  every  farmer  who  values  his  own  interest  would  soon 
adopt  it.  In  the  mean  time,  it  may  be  stated  that  the  principles  of  the  cart 
steelyard  are  such  as  would  appear  capable  of  being  converted  into  such  a  ma- 
chine as  is  yet  wanted,  and  under  this  impression  the  following  description  and 
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figures  of  itue  hero  pUwd  among  the  other  machinurj  aiid  implements  oflitv 
I'arni . 

(31131.)  The  cart-6tcelyard  or  weigh -bridge,  which  is  here  exiiibittil  bj 
fig.  676,  a  gco metrical  plan — fig.  577,  &  longitudinal  set'tion — and  Gg.  578.  ■ 
tranBTertkO  aectioii,  !a  a  machine  in  which  a  combination  of  lorera  are  emplo]^ 
to  effect,  in  a  commodious  way,  the  weighing  of  bodies  of  considurable  weight. 
and  which  would  require  the  common  Boinan  Bleelyai'd  of  most  ineonvenieut 
dimensions,  or  a  balance  equallj  cumbrous,  besides  the  inconvenieuce  of  a  great 
masiB  of  movable  weight.  Tho  combinatioa  cousists  of  two  double-fulcrum 
levers  of  the  Mcoiid  order,  combined  with  h  Bingle  lover  of  the  firrt  order.  The 
relation  of  the  arms  of  the  firitt  are  3^  to  1,  and  of  tho  si^cond  8  to  1,  making 
the  ultimate  ratio  28  to  1.  eo  that  o*ery  cwt.  placed  upon  tho  platform  of  the 
machine  is  balanced  by  4  lb.  on  tho  scale-board  attached  to  the  second  leTor. 

(3182.)  In  doBcribing  the  construction  of  this  compound  Rtoetyard,  we  Imro 
in  fig.  673i  tho  ground  or  geouietrioitl  plan,  the  bed-frame  aaa  a,  which  is 


6  feet  in  length  by  4  foet  in  hi'eadth,  tho  bars  being  about  5  indies  broad  and 
1  inch  thick,  except  the  middle  bar,  which  is  6  inches,  the  whole  surrounded  by 
a  Btand-up  flange  2  inches  in  height.  This  frame  is  laid  in  a  pit  formed  of 
masonry,  xx,  figs,  677  and  678,  adapted  to  the  size  of  the  frame,  and  havii^ 
the  surface  of  its  foundation  course  laid  level,  with  a  footing  inwards,  at  a  depth 
of  1  foot  8  inches  under  the  surface  of  the  ground,  sufficient  to  bear  the  sole- 
frame,  and  upon  which  it  requires  to  be  solidly  bedded.    Four  blocks  b',  b',  6',  t/. 
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«re  cast  upon  the  uppei  surface  of  the  frame,  standing  at  a  height  of  6  inches 
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above  it,  as  Been  at  V  b',  in  fig.  677  ;  the;  are  faced  on  their  top-surface  with  & 
cradle  of  steol,  forming  the  dead  fulcra  of  the  levers.  The  two  first  levers  bed, 
bed,  fig.  576,  seen  also  in  profile  &t  bed,  bed,  in  fig.  577,  are  eo  formed  in 
the  horizontal  direction,  &s  to  bring  their  points  of  bearing  at  6,  e,  and  d  to 
the  requisite  position ;  and  in  the  vertical  direction,  as  seen  in  fig.  677,  to  bring 
the  eeittre*  bed  into  one  plane.  The  centra  of  these  two  levers  at  b  and 
e  are  steel  pieces,  worked  off  to  a  knife-edge,  and  fixed  into  a  dovetailed  seat 
in  the  levers,  while  that  at  d  is  a  steel  pin  passing  through  the  end  of  the 
lever,  the  centre  hebg  formed  on  the  pin  at  one  side,  aa  seen  in  fig.  576 ;  and 
when  the  levers  are  duly  placed,  their  ends  d  pass  each  other  about  6  inches, 
being  thus  suited  to  the  centre*  of  the  second  lever.  The  second  lever  k  I,  seen 
in  figs.  676  and  576,  has  its  main  centres  g  supported  upon  the  two  arms  of 


the  standard  h,  raised  upon  the  middle  bar  of  the  sole-frame,  as  seen  in  figs,  677 
and  578.  From  tfae  centre  g  to  i,  the  distance  is  8  inches,  and  from  ^  to  I  it 
is  64  inches,  or  8  to  1 ;  the  extremity  i  to  k  being  for  the  purpose  of  adjust- 
ing  the  equilibrium  of  the  machine.  Upon  the  centres  i,  of  which  there  are 
one  on  each  side  of  the  lever,  links  are  appended,  which,  in  their  lower  bend, 
receive  the  centres  ddof  the  two  first,  and  the  extremity  I  ia  formed  into  the  fork, 
pp,  fig.  576,  upon  the  centres  of  which  the  Bcale-board  m  is  suspended.  The 
chamber  tf  a',  in  which  the  second  lever  vibrates,  is  of  the  same  depth  as  the 
main  pit,  and  may  be  farmed  with  masonry,  or  a  casing  of  cast-iron,  with  cover- 
ing plates  to  inclose  it.  The  platform,  which  is  leE  out  in  fig.  676,  but  is 
seen  in  profile  in  figs.  677  and  678,  is  also  a  frame  of  cast-iron,  whereof  the  end 
bars  are  1 6  inches  in  breadth,  with  raised  ledges,  as  seen  in  the  section  fig.  678, 
to  guide  the  cart-wheels  when  being  placed  upon  the  platform.  Four  pendent 
pillars  n,  figs-  577  and  678,  are  bolted  to  the  lower  side  of  the  platform,  and 
ateel  cradles  are  fixed  in  their  lower  ends,  which  are  adjusted  to  bear  equally  on 
the  centres  c  of  the  first  levers.  When  the  platform  is  thus  placed  on  its  centres, 
and  the  scale-board  suspended  on  its  centres  at  p  p,  fig.  576,  if  the  equilibrium 
is  not  perfect,  it  is  to  be  adjusted  by  adding  to  or  taking  from  the  back  end  of 
the  second  lever.  A  light  cast-iron  frame  is  also  laid  into  the  masonry  round  the 
edge  of  the  pit,  having  guides  to  lead  on  the  cart-wbeels,  and  also  studs  project- 
ing inward,  coming  under  the  platform  at  the  wheel-tracks,  these  last  serving  to 
bear  not  only  the  weight  of  the  platform  when  unloaded,  but  to  receive  the  shocks 
of  the  load  when  coming  upon  it,  thereby  saving  much  of  the  tear  and  wear  of 
the  centres. 

(3183.)  In  this  form  of  weighing-machine,  it  will  be  observed  that  the  plat- 
form can  have  ho  lateral  motion,  which  would  be  a  defect  if  it  had  a  great  ratiTe 
vertically ;  but  this  being  extremely  small,  the  want  of  lateral  motion  does  not 
affect  the  accuracy  of  the  indications.     In  tho.sc  machines  having  slight  lateral 
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motion,  tlie  principles  of  llie  levers  are  the  same  as  here  described, — the  chief 
difference  being  this,  that  the  platform  is  suspended  upon  links,  to  accommadkt« 
whicb  the  piltarsnn  are  lengthened  downwards,  and  hooked  under  the  first  loren, 
GO  as  to  rest  upon  the  links  suspended  from  them. 

(3184.)  A  more  elaborate  form  of  the  machine  is  in  frequent  use  where  the 
business  is  extcnBive ;  it  consists  in  the  application  of  a  third  ie?er,  which  is  so 
Brranged  as  to  stand  within  doors  in  the  weigher's  office.  This  lever  is  gra- 
duated, BO  that  one  weiykt  adaptad  to  slide  along  upon  its  edge  gives  the  result 
of  snjr  weight  that  comes  upon  the  platfoim  down  to  a  certain  denomination, 
auppoee  stones,  or  ^  of  a  cwt. ;  and  by  the  aid  of  a  second  and  Bmaller  weight, 
properly  adjusted,  the  result  in  lbs.  maj  bo  obtained,  and  so  on.  There  are  still 
otlier  machines  used  for  the  purpose  of  weighing  loaded  carts,  but  they  ara  leai 
perfect,  and  thorofore  not  to  bo  so  much  depended  on.  Tlie  price  of  cart-steel- 
yards, as  here  described,  range  from  L.l$  to  L.2d. — J.  S.] 


Wiith'i  T.tl>. 

(3185.)  The  treatment  which  every  kind  of  poultry  should  receive  io 
autumn  is  that  recommended  in  spring  (2485.),  to  be  followed  in  summer. 
Geese,  ducks,  and  turkeys,  should  only  hatch  in  spring  and  the  early  part 
of  summer ;  for  late  hatchings  of  these  never  produce  birds  worth  rear- 
ing, as  they  cannot  attain  in  the  same  season  a  tolerable  size  and  degree 
of  fatness.  But  common  fowls  may  he  hatched  throughout  the  summer, 
and  even  to  a  late  period  in  autumn,  and  the  chicks  be  reared  to  B 
useful  state.  What  can  constitute  a  more  delicate  dish  than  a  chicken, 
boiled,  roasted,  or  broiled,  at  any  season,  but  especially  when  the  pro- 
ductions of  the  garden  are  in  the  highest  state  of  perfection  in  summer 
and  autumn  \ 

(.1186.)  Hens  are  fond  of  making  their  own  nests  and  bringing  out 
broods  in  corn-fields,  and  at  the  roots  of  hedges  and  shrubs;  and  whe» 
hens  have  their  liberty  during  the  day,  it  is  impossible  to  prevent  their 
following  this  inclination,  which  is  common  to  all,  under  the  best  regu- 
lated system  ;  and  so  high  a  value  do  I  set  upon  liberty  to  these  crea- 
tures, on  the  score  of  health  and  strength  of  body,  and  flavour  in  fle^ 
that  I  would  rather  run  the  risk  of  losing  a  few  broods  in  the  year,  by 
the  fox  and  polecat  making  free  with  a  Eelf-sct  hen  or  two  upon  nests 
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of  their  own  seeking  in  corn-fields,  than  see  them  cribbed  in  summer 
within  a  court  of  the  largest  dimensions. 

(3187.)  One  of  the  daily  cares  of  the  hen-wife  in  summer  and  autumn 
is  the  gathering  of  eggs.  Whenever  a  hen  is  observed  to  shew  a  desire 
to  lay,  a  nest  should  be  provided  for  her  in  a  quiet  and  convenient  place, 
and  if  she  is  directed  to  it  at  the  commencement  of  her  laying,  she  will 
continue  to  frequent  it  ever  after,  if  imdisturbed ;  but  a  nest  is  not  re- 
quired for  every  laying  hen,  as  several  will  lay  in  succession  in  the  same 
nest,  some  hens  laying  earlier  in  the  day  than  others ;  and  so  tenacious 
are  they  of  their  right  to  particular  nests,  that  two  hens  will  not  unfre- 
quently  occupy  the  same  nest  at  the  same  time. 

(3188.)  Every  place  is  not  equally  suitable  for  a  hen*s  nest.  In  other 
places  than  the  hen-house,  hens  are  not  fond  of  laying  their  eggs  on  a 
level  with  the  ground,  though  a  quiet  comer  in  a  shed  under  some  shel- 
ter is  not  unfrequently  selected  by  themselves  for  the  purpose ;  but  they 
usually  prefer  to  be  elevated  above  the  ground,  such  as  in  the  mangers 
of  stables,  or  in  a  trough  of  a  shed  or  hammel,  or  upon  the  top  of  the 
wall  of  a  stable,  byre,  or  outhouse,  immediately  below  the  roof.  When 
nests  are  made  in  such  places  as  hens  would  themselves  prefer,  they 
are  much  more  likely  to  be  frequented  than  when  an  opposite  deter- 
mination is  taken.  One  reason,  perhaps,  for  their  preference  to  the 
manger  of  the  work-horse-stable  is,  that  in  daily  picking  up  morsels  of 
food  dropped  there  by  the  horses,  while  the  latter  are  at  work  in  the  field, 
the  manger  presents  a  convenient  place  on  the  spot  when  the  pressure 
for  laying  overcomes  them. 

(3189.)  Ducks  are  very  careless  layers,  dropping  their  eggs  wherever 
they  seek  for  food,  and  these,  when  discovered  by  the  pigs,  are  champed 
up  as  the  most  delicate  morsels  that  fall  in  their  way.  Common  rooks 
watch  for  such  stray  eggs,  and  carry  them  ofi^  even  out  of  the  courts  of 
the  steading.  To  secure  the  eggs  of  ducks,  the  birds  should  be  examined 
before  being  let  out  in  the  morning,  and  those  indicating  hard  with  egg 
should  be  confined  in  the  hen-house  till  they  have  laid,  and  afterwards 
let  at  large. 

(3190.)  It  should  be  the  hen-wife's  duty  to  visit  every  nest  and  col- 
lect the  eggs  from  them  every  day,  and  the  period  of  creating  the  least 
disturbance  to  the  poultry  in  this  duty  is  the  afternoon,  say  between  2 
and  3  o'clock,  before  the  birds  begin  to  retire  to  roost.  A  nest-egg  should 
be  left  in  every  nest ;  because  it  is  an  old  established  fact,  that  all  do- 
mesticated birds,  at  least,  prefer  to  lay  in  nests  containing  eggs  to  those 
which  arc  empty.    Eggs  are  most  conveniently  collected  in  small  hand- 
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baskets  ;  and  a  short  light  ladder  will  give  easy  access  to  all  nests  fle- 
Tated  above  reach  from  the  ground. 

fSlSl.)  Whether  eggs  are  retained  for  use  at  home,  or  disposed  of  to 
the  egg-merchant,  it  is  of  importance  to  keep  them  in  a  fresh  state  for 
some  time.  This  end  may  he  attained  by  preventing  the  air  penetrating 
the  pores  of  the  shell,  and  the  yoke  coming  in  contact  with  its  inside. 
A  simple  and  effectual  way  of  preventing  the  air  penetrating  the  shell  is 
to  rub  the  egf;  over  witji  butter  when  taken  warm  from  the  nest;  and  as 
simpleaway  of  preventing  the  yoke  adhering  to  the  inside  of  the  shell,  is 
to  roll  the  egg  from  one  side  to  the  other  every  day.  This  treatment  eggs 
should  daily  receive,  whether  kept  for  your  own  use  or  sold  to  the  dealer; 
and  it  will  preserve  them  in  quite  a  fresh  state  for  several  weeks.  But 
I  need  hardly  inform  you  tliat  this  is  not  the  general  mode  of  treating 
eggs  in  farm-houses,  whether  intended  for  use  at  home  or  for  sale, 
they  being  commonly  kept  in  promiscuous  heaps,  and  used  in  the  state 
when  taken  from  the  nest :  and  if  they  are  habitually  used  on  the 
day  they  are  laid,  no  unnecessary  trouble  is  required  to  be  taken  with 
them.  When  trouble  is  desired  to  be  avoided  with  eggs,  they  are  sold 
to  the  dealers  every  week  in  spring  and  early  siunmor,  when  most  abun- 
dant ;  but  the  price  is  then  very  low,  not  above  perhaps  4d.  per  dozen — 
a  price  unremunerative  for  the  leiist  degree  of  care  bestowed  on  fowls. 
If  it  is  desired  to  render  eggs  a  remunerative  item  of  farm  economy, 
they  should  be  preserved  in  a  fresh  state  until  the  season  of  scarcity 
arrives,  when,  of  course,  they  would  realize  a  fairer  price.  It  is  easy  to 
preserve  eggs  to  that  season  by  simply  smearing  them  with  butter  im- 
mediately from  the  nest,  and  setting  them  on  their  small  ends  among 
salt  in  barrels  in  a  dry  room.  They  may  be  kept  in  this  manner  for 
7  months,  at  least  1  have  found  them  guile  fresh  at  the  end  of  that  period, 
80  much  so,  that  they  contained  the  very  mills  which  constitutes  the  cri- 
terion of  an  egg  being  fresh  when  boiled  ;  and  how  much  longer  they 
would  have  remained  in  that  state  I  cannot  say,  as  I  never  tried  the  ex- 
periment farther.  I  have  beard  of  an  instance  of  eggs  packed  in  salt  be- 
coming so  salted  as  to  be  useless  ;  hut  in  this  case  the  salt  might  have 
been  damp,  and  the  eggs  might  not  have  been  greased  at  all.  Both  cir- 
cumstances are  material,  for  without  grease  air  cannot  be  excluded,  and 
I  know  that  new-laid  eggs  will  soon  become  salt  when  floated  in  brine. 
Eggs  will  also  keep  fresh  in  a  barrel  of  lime-water  ;  but  the  dry  salt,  in 
a  dry  chamber,  is  a  much  more  agreeable  material  to  put  the  hand 
amongst  every  day.  In  short,  they  may  be  kept  in  any  way  that  will 
exclude  the  air  entering  the  shell ;  but  whatever  other  additional  expe- 
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dient  is  adopted,  that  of  greasing  them  with  butter  immediately  from  the 
nest  should  never  be  neglected. 

(3192.)  Hens  begin  to  lay  about  the  beginning  of  March,  and  continue 
to  the  beginning  of  October.  They  do  not  lay  every  day,  that  is,  every 
24  hours,  some  laying  every  other  day,  and  some  missing  1  day  in  3.  They 
lay  about  2  dozen  of  eggs  at  one  period,  then  cease  for  2  or  3  weeks,  and 
again  lay  other  2  dozen,  and  so  on  for  the  number  of  months  mentioned. 
Of  all  these  months,  however,  they  lay  most  constantly  in  March  and 
April.  After  each  period  of  laying  they  are  inclined  to  sit  on  the  eggs, 
and  when  it  is  not  desirable  for  them  to  incubate,  it  is  diilicult,  in  most 
cases,  to  drive  them  from  their  propensity  to  clucking^  as  it  is  com- 
monly called. 

(3193.)  Many  cruel  expedients  are  practised  by  country  people  to 
prevent  hens  clucking,  such  as  ducking  them  in  water,  dipping  them 
in  water  for  a  few  seconds,  pulling  feathers  in  a  particular  manner  out 
of  particular  parts  of  their  body,  and  such  like  barbarities  ;  all  of  which 
I  believe  to  be  ineffectual,  at  least  I  never  saw  a  single  instance  of  their 
success.  The  only  effectual  plan  I  know,  without  giving  bodily  pain  to 
the  animal — for  if  it  is  desired  to  have  hens  to  lay  eggs  in  preference 
to  hatching  chickens,  it  is  requisite  to  remove  from  them  the  desire  to 
sit — is  to  place  them  in  darkness,  and  there  deprive  them  of  food  and  wa-: 
ter,  for  2  days  and  2  nights,  and,  in  difficult  cases,  for  the  3d  day.  The 
simplest  means  of  accomplishing  this  is  to  procure  a  number  of  light- 
made  tubs,  each  just  large  enough  to  hold  1  hen  within  it  when  standing 
on  her  feet,  and  to  have  its  top  and  sides  pierced  with  holes  to  afford  air, 
but  so  small  as  exclude  light,  and  to  give  them  such  an  inclination  as 
the  hen  may  not  see  through  them.  Such  a  tub  is  placed  mouth  down- 
ward over  a  hen,  in  a  quiet  place,  such  as  an  out-house,  and  not  in  the 
hen-house.  In  this  position,  the  desire  to  sit  will  be  removed  from  her 
in  2  days,  and  in  obstinate  cases  in  3  days.  It  is  not  an  uncommon 
practice  to  whelm  an  ordinary  tub  over  a  number  of  hens,  with  one  side 
of  its  mouth  raised  a  little  from  the  ground,  the  effects  of  which  contri- 
vance are  to  allow  as  much  light  to  enter  the  tub  as  to  let  the  hens  see 
to  fight  each  other,  and  in  many  such  cases  they  are  removed  with  their 
scalps  bared  to  the  bone,  and  even  pecked  and  trampled  to  death. 

(3194.)  Neither  dogs  nor  children  should  be  allowed  to  run  after  lay- 
ing hens,  as  such  treatment  obliges  them  to  lay  their  eggs  before  they 
are  provided  with  the  shell.    Guinea  fowls  are  incessant  chasers  of  hens. 

(3195.)  Ducks  are  great  layers,  laying  an  egg  almost  every  day.  They 
commence  at  the  beginning  of  April,  and  cease  at  the  season  the  bean 
usually  comes  in  bloom — in  July. 
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(3196.)  AutDmn  is  the  time  to  select  hens  Tor  laying  the  egga  in  tlie 
ensuing  winter.  They  should  all  be  young,  but  of  different  ages,  thnt 
a  succession  of  layers  may  be  maintained  during  the  season,  as  I  have 
mentioned  before  in  (1708.),  and  the  food  they  should  receive  I  have 
also  mentioned  in  (2485,),  Like  the  eggs  collected  in  summer,  those 
dropped  in  winter  should  also  be  smeared  with  butter  when  taken  from 
the  nest  Hens  readily  take  to  the  nests  made  for  them  at  this  season, 
evineing  little  desire  to  make  them  in  the  fields  for  themselves.  Autumn 
is  the  season  of  moulting  with  fowls.  The  only  care  requisite  under  this 
periodic  visitation,  is  to  keep  the  creatures  warm  at  night,  for  chillness 
of  air  may  be  looked  for  at  nights  in  October. 

(3197.)  Pigeon/I  will  produce  a  young  brood  in  every  month  in  autumn, 
and  in  this  season  of  heat  and  abundance  of  food,  both  old  and  young; 
become  full  sized,  and  in  fine  condition.  They  should  be  fed  in  common 
with  the  other  poultry ;  but  though  this  be  regularly  practised,  they  are 
fond  of  going  to  the  fields  in  search  of  variety  of  food.  Fields  of  new- 
sown  pease,  oats,  barley,  and  wheat,  are  eagerly  Tisited  by  them  in 
quest  of  grain  that  has  escaped  burial  by  the  harrow.  Even  the  turnip- 
seed  is  eagerly  sought  for  in  a  new  sown  field ;  and  where  the  wheat 
crop  is  laid  by  the  weather,  there  they  will  congregate  in  flocks,  and 
pick  out  every  kernel  within  their  reach.  For  wheat  and  pease  they 
will  dy  miles  to  obtain.  It  is,  no  doubt,  provoking  to  see  com  nearly 
ready  for  the  sickle  destroyed  in  the  field  by  any  kind  of  animal ;  bat  a 
farmer  regards  the  depredations  of  his  onm  pigeoTu  in  a  pardoning  mood. 

(3198.)  Turkeys  and  geese  commit  sad  havoc  in  corn-fields  situate 
near  the  steading,  for  a  week  or  two  before  harvest — a  sight  intolerable 
to  the  farmer,  not  so  much  on  account  of  the  quantity  of  grain  actually 
consumed,  as  for  that  scattered  about  and  trampled  down.  When  com 
happens  to  be  growing  near  the  steading,  all  the  poultry  should  be  con- 
fined within  court-yards  for  a  time,  and  supported  entirely  by  hand.  A 
few  sheep-nets  stretched  over  the  court-walls  of  hammels,  afford  an  easy 
means  of  confining  a  large  assortment  of  poultry,  and  of  subdividing 
them  into  classes. 

(319d.)  The  egg,  being  a  remarkable  object,  and  produced  in  such  abun- 
dance, and  80  universally  esteemed  as  an  article  of  food,  a  few  particulars  ob- 
tained by  men  of  science  of  its  nature  and  constitution  may  prove  interesting  to 
you. 

(3200.)  "  The  eggs  of  all  birds,"  says  Dr  Thomson,  "  so  far  as  they  have 
been  osamined,  bear  a  striking  reaemblance  to  each  other.  They  consist  of  4 
parts,  ^r«e,thetA«II,  which  ia  white  in  the  eggs  of  the  common  fowl,  and  of  many 
other  kinds;  but  it  is  often  colouredor  spotted  of  various  colours,  so  as  to  give  it  a 
beautiful  appearance :  second,  the  memiiTana  putaminis,  a  thin  transparent  pel- 
licle, imm^ately  within  the  shell ;  at  the  great  end  of  the  egg  this  membrane 
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is  detached  from  the  shell,  leaving  a  certain  distance  between  them,  which  is 
filled  with  air :  thirdj  the  white  or  albumen,  a  glairy  liquid,  consisting  of  albu- 
men dissolved  in  water,  and  contained,  like  the  vitreous  humour  of  the  eye,  in 
an  extremely  thin  membrane,  divided  into  cells :  fourth,  the  yolk^  a  thick  and 
almost  solid  yellow  matter,  inclosed  in  a  peculiar  membrane ;  this  membrane, 
by  2  ligaments,  called  chalaztB^  is  tied  to  the  membrane  of  the  albumen,  and 
thus  the  yolk  is  kept  in  the  centre  of  the  egg." 

(3201.)  In  regard  to  the  constitution  of  these  various  parts,  it  appears  from 
an  analysis  of  Dr  Prout,  which  was  later  than  that  of  Vauquelin,  that  the  shell 
of  the  common  fowl  consists  of 

Carbonate  of  lime,  with  a  little  of  carbonate  of  magnesia,   .        .    97  parts. 

Phosphate  of  lime  and  magnesia, 1      ... 

Animal  matter, *        ....      2      ... 

m  100      . . 


The  memhrana,  according  to  Hatchett,  consists  of  coagulated  albumen.  The 
white,  or  albumen^  coagulates  into  a  firm  white  solid,  when  heated  to  159^ 
Fahr. :  and  when  evaporated  to  dryness,  leaves  about  14  per  cent,  of  albumen. 
Dr  Bostock  has  shewn  that  it  contains  also  a  little  mucus.  The  constitution  of 
the  white,  according  to  him,  is 

Water, 80 

Albumen, 15.5 

Mucus, 4.5 

100. 


Dr  Prout  obtained,  by  combustion,  the  following  fixed  constituents  in  1000 
grains  of  the  white  of  egg,  from  3  different  eggs : — 

Sulphuric  acid, 0.29  0.15  0.18  grains. 

Phosphoric  acid,           ....                0.45  0.46  0.48    ... 

Chlorine, 0.94  0.93  0.87    ... 

Potash,  soda,  and  carbonates  of  potash  and  soda,  2.92  2.93  2.72    ... 
Lime,  magnesia,  and  the  carbonates  of  lime  and 

magnesia,      ..*...       0.30  0.25  0.32    ... 

4.90  4.72  4.57    ... 


M.  Mulder  has  proved  that  the  sulphur  and  phosphorus  are  in  the  state  of  sul- 
phur and  phosphorus,  and  not  in  that  of  acid ;  and  this  was  to  have  been  ex- 
pected, from  the  well-known  alkaline  reaction  of  the  white  of  an  egg.  Dr 
Prout^s  analysis  of  the  yolk  of  an  egg  which  was  hard  boiled  in  distilled  water, 
and  weighed  316.5  grains,  gave  these  results  : — 

Water, 170.2  grains,  or  53.78  in  100  parts. 

Albumen,         ....      55.3      ...         17.47    

Yellow  oil,       ...        .      91.0      ...         28.75    

316.5      ...       100.00 


According  to  Planche,  1000  parts  of  yolk  of  egg  furnish,  at  an  average,  180 
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parts  of  oil.  This  oil  consists  of  stearin  10,  and  of  elain  00  parts;  the  ■tcvS' 
is  white  and  solid,  and  does  not  stain  paper  like  oil.  He  found  this  etearinand 
tl)e  tilt  of  fowls  to  agree  very  nearly.  The  elain  possesses  the  character  of  ■ 
fixed  oil.  Cherreu]  found  2  colouring  matters  in  the  ;olk,  the  one  rtd,  and  ths 
other  j/eJ/oiv.  Lecanu,  besides  the  stearin  and  eUin,  extracted  frotn  the  yolk  a 
crjBtalliuo  matter,  which  melted  at  293^  Fahr.,  and  which  he  considered  m  of 
the  same  nature  with  cholestcrin  from  the  brain.  Br  Front  determined  the 
quantity  of  fixed  constituents  io  100  groins  of  the  yolk,  by  incinerUion,  in  3 
different  eggs,  thus : — 

Sulphuric  acid 0.21         0.06        0.19  gruiu. 

Phosphoric  add a36        3.50        4.00 

Chlorine 0.39        0.28       0.4* 

Potaah,  soda,  and  the  carbonates  of  potaahund 

«oda, 0.50       0.27        0J51 

Lime,  magnesia,  and  the  carboQatcs  of  lime  and 

magnesia 0.C3        O.fil         O.GJ 

5.34         4.72         5J^I 

Whether  the  sulphur  and  phosphorus  exist  in  the  yolk  in  the  state  of  acids,  or 
as  sulphur  and  pbosphorus,'_iG  unknown.  When  we  compare  the  fixed  consti- 
tuents of  the  white  and  yolk,  we  cannot  avoid  being  struck  with  the  difference. 
The  white  contains  a  much  greater  quantity  of  fixed  alkalies  than  of  any  other 
fixed  constituent ;  while  in  the  yolk  the  most  abundant  constituent  is  phosphoric 
acid,  which  amounts  to  from  3.6  to  4  grains ;  or  if  we  suppose  it  to  exist  as 
phosphorus,  it  varies  in  different  yolks  from  1.55  to  l."7  grains. 

(3202.)  The  specific  gravity  of  a  new-laid  egg  varies  from  1.080  to  1.090} 
an  egg,  therefore,  is  heavier  than  sea-water,  t£e  specific  gravity  of  whieh  it 
1.030.  When  kept,  eggs  rapidly  lose  weight,  and  become  specifically  li^ta 
than  water.  This  is  owing  to  the  dimioutioo  of  bulk  in  the  contents  of  the 
egg ;  the  consequence  of  which  is,  that  a  portion  of  the  inside  of  the  egg  comes 
to  be  filled  with  air.  Dr  Frout  kept  an  egg  2  years,  and  found  that  it  lost 
weight  daily,  at  an  average  rate  of  0,744  grains.  The  original  weight  was 
907.3  grains,  and  after  2  years'  exposure  to  the  atmosphere,  it  weighed  only 
363.2  grains.  The  total  loss  amounted  to  544.3  grains,  or  considerablj  more 
than  half  the  original  weight.  The  loss  in  summer  was  somewhat  greater  than 
in  winter,  owing,  no  doubt,  to  the  difference  of  temperature.  Wlien  an  ogj^  it, 
therefore,  employed  as  a  test  of  the  strength  of  brine,  the  newer  it  is,  the 
stronger  is  the  brine  that  floats  it.  The  relative  weights  of  shell  and  mem- 
brane, albumen,  and  yolk,  are  very  different.  Supposing  the  original  weight  of 
the  egg  to  be  1000  grains,  Dr  Prout  found  the  relative  proportions,  in  10  dif- 
ferent eggs,  to  be  as  follows : — Shell  and  membrane  106.9,  albumen  604.2, 
and  yolk  288.S  grains.  When  an  ^  is  boiled  in  water,  it  loses  weight,  pat' 
ticularly  if  it  he  removed  from  the  water  when  boiling,  and  be  permitted  to  cool 
in  the  open  air.  The  water  will  be  found  to  contain  a  portion  of  the  saline  con- 
stituents of  the  egg.  The  loss  of  weight  from  boiling  is  not  constant,  varying 
from  20  to  30  grains,  supposing  the  original  weight  to  have  been  1000  grains. 
The  quantity  of  saline  matter  obtained  by  evaporating  the  distilled  water  in 
which  an  egg  was  boiled,  amounts,  at  an  average,  to  0,32  grains.  It  is  strongly 
alkaline,  and  yields  traces  of  all  the  fixed  principles  found  to  exist  in  the  efg; 
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but  the  carbonate  of  lime  is  most  abundant,  and  is  obtained  by  evaporatioti  in 
the  form  of  white  powder. 

(3203.)  The  source  from  whence  is  derived  the  bones  of  the  chick  while  in 
the  egg,  is  still  an  object  of  research.  At  the  full  term  of  incubation  impor'* 
tant  changes  in  the  constitution  of  the  egg  are  completed.  **  The  albumen,*' 
as  Dr  Thomson  observes,  **  has  disappeared,  or  is  reduced  to  a  few  dry  mem* 
branes,  together  with  earthy  matter.  The  yolk  is  considerably  reduced  in  siiei 
and  is  taken  into  the  abdomen  of  the  chick,  while  the  animal  has  attained  a 
weight  nearly  equal  to  the  original  weight  of  the  albumen,  together  with  that 
lost  by  the  yolk,  minus  the  loss  of  weight  sustained  by  the  egg  during  incuba^ 
tion.  The  alkaline  matters  and  chlorine  have  diminished  in  quantity,  while  the 
earthy  matters  have  considerably  increased.  .  .  .  During  the  last  week  of  incu* 
bation,  the  yolk  has  lost  most  of  its  phosphorus,  which  is  found  in  the  animal 
converted  into  phosphoric  acid,  and,  combined  with  lime,  constituting  its  bony 
skeleton.  This  lime  does  not  exist  in  the  recent  egg,  but  is  derived  from  some 
unknown  source  during  the  process  of  incubation.  Mr  Hatchett  made  the 
curious  remark,  that,  in  the  ova  of  those  tribes  of  animals  the  embryos  of  which 
have  bones,  there  is  a  portion  of  oily  matter,  and  in  those  ova  whose  embryos 
consist  entirely  of  soft  parts,  there  is  none.  In  what  way  the  oily  matter  con- 
tributes to  the  formation  of  bone  it  is  impossible,  in  the  present  state  of  out 
knowledge,  to  conjecture.  Nor  can  any  source  of  the  lime  of  the  bones  be 
pointed  out,  except  the  shell ;  and  it  would  be  difficult  to  determine  whether 
the  shell  loses  lime  during  the  process  of  incubation."* 

(3204.)  M.  Baspail,  in  investigating  the  nature  of  animal  albumen  by  the  mi- 
croscope, as  exemplified  in  the  white  of  the  egg,  observes,  that  "  the  albumen  of 
the  pullet's  egg  is  composed  of  an  insoluble  and  regularly-organized  texture,  which 
contains  in  its  cells  a  soluble  substance  much  more  susceptible  of  alteration  than 
the  texture  is.  Chemists  had  previously  acknowledged  the  existence  of  an  albu- 
men soluble  in  water,  and  of  another  which  was  insoluble ;  but  they  had  not  re- 
marked that  these  2  sorts  of  albumen  existed  together  in  the  white  of  eggs,  and 
they  had  considered  this  substance  as  a  variety  of  the  insoluble  albumen.  .  .  « 
But  the  insoluble  substance  of  the  white  of  an  egg  is  rendered  apparent  only  by 
degrees,  and  accordingly  there  is  a  period  when  it  can  scarcely  be  distinguished 
in  this  respect  from  the  soluble  substance^  and  this  is  when  the  egg  is  fresh, 
that  is,  recently  laid.  Hence,  as  I  have  already  pointed  out  regarding  the  vegC'* 
table  textures,  the  textures  are  formed  by  the  aggregation  of  the  particles  of  the 
soluble  substance,  or^  in  other  words,  the  soluble  substance  is  converted  by  soli- 
dification into  the  parietes  of  cells.  All  these  circumstances  establish  a  com* 
plete  analogy  between  gluten  in  vegetables  and  albumen  in  animals.' 'f 

(3205.)  Of  the  nature  of  egg  and  seed,  the  origin  of  animal  and  vegetable 
individuality,  and  of  the  natural  analogy  between  them,  M.  Raspail  thus  ex- 
presses himself:  <*  The  egg  and  the  seed  are  cells  detached  from  tlie  texture  of 
the  mother,  in  consequence  of  an  influence  of  an  opposite  kind.  This  influence 
may  proceed  from  an  external  body  which  we  call  the  male,  or  from  an  internal 
cause  which  we  altogether  neglect  to  notice.  The  egg  and  the  seed  may  more 
particularly  attract  our  attention,  in  consequence  of  their  forms  and  dimensions ; 
but  the  slice  of  a  polypus,  which  becomes  an  entire  animal,  and  the  fragment 

•  Thomson's  Chemistry  of  Animal  Bodies,  p.  446-55. 
t  Raspail'a  Organic  Chfimistry,  p.  243-4. 
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of  a  potato,  which  produces  a.  complete  plant,  are  su£Scient  to  teftcfa  ns  that  ih* 
genoratiTe  faculty  la  preserved  hy  the  whole  organic  systom,  and  that  the  wbdft 
organized  heing  is  complete  in  any  one  of  its  cells."* 

(3206.)  Tho  duty  on  the  importation  of  foreign  eggs  ia  fixed  by  the  new 
tariff  at  lOd.  per  120,  and  2^d.  from  British  possessioits.  The  tnuie  in  eggi 
is  carried  on  to  a  very  great  extent  in  this  country.  The  iroportatioD  from 
France  ia  large,  and  the  supply  obtained  in  the  west  coast  of  England  and  Scot- 
land from  Ireland  is  also  great.  About  20  yeai's  ago  and  upwards,  L. 30,000 
worth  of  egg»  used  to  be  sent  from  Berwick-on 'Tweed  to  the  London  market  in 
the  course  of  the  year,  but  since  tho  interference  of  large  importations  from 
France  and  Ireland,  that  trade,  I  believe,  has  almost  dwindled  away.  The  price 
of  eggs  is  never  high  in  the  country,  but  in  towns  it  ia  almost  always  so.  Id 
the  most  abundant  season  eggs,  that  can  be  relied  on  as  fresh,  are  never  below 
7d,  por  dozen  in  Edinbutgh,  and  in  winter,  eEpecially  at  Christmas,  when  the 
confectioners  use  large  quantities,  they  are  as  high  as  from  14d.  to  18d.  per 
dozen. 


This  subject  brings  me  to  the  cad  of  the  farmer's  year,  the  subject 
following  being  the  ploughing  of  stubble,  which  I  described  at  the  begin- 
ning of  winter,  as  the  first  operation  of  the  year,  and  the  first  preparation 
for  the  next  year's  crop.  In  describing  each  operation  as  it  fell  to  be 
executed  in  its  oi>vn  season,  and  in  its  proper  relation  to  the  one  which 
preceded,  and  the  one  which  was  to  follow  it,  I  have  endeavoured  to 
make  the  dcscri]ition  as  minute  and  in  as  explicit  terms  as  to  enable 
you  to  execute  it  in  the  way  it  ought  to  be  in  the  fields ;  or  at  least, 
to  afford  you  data  to  compare  any  operation  you  see  executed  in  the 
fields  with  the  mode  described  here.  In  the  endeavour  to  make  the 
descriptions  as  explicit  as  to  be  useful,  I  find  I  have  occupied  a  mnch 
greater  space  than  I  intended  ;  but  my  sole  object  being  to  aflford  in- 
struction in  agriculture  to  the  inexperienced  beginner,  I  conceive  it  is 
better  to  have  erred  in  teaching  on  the  side  of  prolixity  than  of  epigram- 
matic obscurity.  Nothing,  to  my  feeling,  is  so  provoking  to  a  reader, 
desirous  of  obtiuning  full  information  on  a  particular  subject,  as  to  find 
the  author  treating  it  only  in  the  most  general  terms.  To  avoid  this 
fauU,  I  found  it  necessary  to  adopt  the  style  of  instruction  as  if  of  yoimg 
noviciates  ;  and  to  give  the  descriptions  point,  I  found  it  further  neces- 
sary to  refer  to  a  specific  and  acknowledged  good  system  of  agi'iculture ; 
and  as  the  mixed  system,  as  it  is  called — because  it  embraces  the  treat- 
ment of  plants  and  of  animals  in  intimate  relation  to  each  other — is,  in 
my  opinion,  the  best,  I  adopted  it  as  the  subject  of  illustration,  whilst 
other  systems,  such  as  the  pastoral,  which  devotes  its  entire  attention  to 
stock,  and  the  arable,  which  is  exclusively  appropriated  to  the  rai^g  of 

•  Bupail'i  Organic  Chemiitrj.  p.  764. 
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com,  have  not  been  overlookecL  Inasmuch,  therefore,  as  the  whole 
yearly  operations  of  the  farm  have  now  been  described,  I  might  finish 
the  work  here  ;  but  there  are  still  many  other  subjects,  connected  with 
every  system  of  farming*  upon  which  you  require  instruction,  before  you 
can  be  prepared  to  conduct  a  farm  on  your  own  account.  I  feel  it  in- 
cumbent on  me  to  apprise  you  of  those  subjects,  because  they  are  really 
important,  and  would  have  gladly  gone  with  you  into  their  considera- 
tion in  the  same  manner  as  I  have  treated  the  subjects  already  discussed, 
but  that  their  proper  elucidation  would  occupy  a  much  larger  space  than 
I  can  with  propriety  extend  this  work  further,  so  I  must  treat  them  in 
the  most  succinct  manner*  The  subjects  I  allude  to  are,  the  rotations  of 
crops — ^the  fertilizing  of  the  soil  by  means  of  manures — ^the  points  of 
live-stock  most  desirable  to  be  obtained  in  breeding — ^the  making  of  ex- 
periments in  agriculture-^the  destruction  of  vermin — ^the  looking  out, 
for  a  £Etrm — its  rent — ^its  lease — ^its  stocking — and  the  amount  of  capital 
required  to  carry  it  on — the  improvement  of  waste  land — of  farm  book- 
keeping— ^and  of  the  conveniencies  and  comforts  of  the  cottages  of  farm- 
servants.  To  each  of  these  subjects  our  attention  shall  now  be  cursorily 
directed. 
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81.  OP  ROTATIONS  OF  CROPS. 

"  Otct.  ria,  or  »lm  bvlia.  una  wbtat  that  ii  smj. 
Oho  nflflp  nuDthcrp  no  Gomfort  b^lH^^en, 


Experience  has  demonstrated,  not  that  "  crop  upon  crop,"  as  ex- 
pressed in  so  very  general  terms  by  Tusser,  but  that  one  crop  after  ano. 
ther  of  the  same  kind,  greatly  reduces  the  fertility  of  all  soils.  This 
obvious  conclusion  might  also  be  drawn  from  reason  as  well  as  espe- 
rience,  because  it  is  reasonable  to  suppose  that  crops  of  the  same  kind 
reqnire  and  will  appropriate  to  themselves,  the  same  sort  of  food  out  of 
the  same  soil.  Experience  has  also  demonstrated,  that  one  crop  after 
another  of  a  different  kind,  does  not  materially  reduce  the  fertility  of 
soils.  This  conclusioQ  might  also  be  drawn  from  reason  as  well  as  ex- 
perience, because  it  is  reasonable  to  suppose — at  least  equally  so  as  in 
the  other  case — that  crops  of  different  kinds  reijuirc  and  appropriate 
to  themselves  different  sorts  of  food  out  of  the  same  soil-  From  these 
two  facts,  derived  from  experience,  this  deduction  seems  fair,  that  the 
fertility  of  the  soil  is  best  maintained  by  taking  different  crops  after 
one  anotjier ;  and,  moreover,  as  every  crop,  though  of  different  kinds, 
derives  support  irom  the  soil,  and  in  so  far  assists  in  exhausting  it,  it  is 
a  conclusion  as  obvious  as  any  we  have  drawn,  that  a  limit  must  be  fixed 
to  the  number  of  crops  that  should  follow  one  another.  Accordingly,  in 
practice,  a  limit  is  placed  on  the  number  of  crops  taken  in  succession,  of 
whatever  kind,  and  this  number  and  succession  is  called  a  rotation  of 
crops. 

Though  all  crops  derive  support  from  the  soil,  one  kind  appropriates 
its  food  in  a  very  different  degree  from  another,  and  even  the  same  crop 
requires  food  in  diiFerent  quantities,  according  to  the  use  to  be  made  of 
its  product.  In  practice,  different  crops  are  cultivated  for  very  differ- 
ent purposes.  One  class  are  cultivated  entirely  for  their  »eed,  and  these 
are  called  corn-crops,  such  as  wheat,  rye,  barley,  and  oats ;  and  in  this 
class  may  also  be  placed  beans  and  pease,  as  these  are  also  cultivated 
for  their  seed,  though,  from  difference  of  structure  in  the  straw  aad 
difference  of  habit,  they  require  a  different  sort  of  food.  Other  kinds 
^e  solely  cultivated  for  their  roots  and  leaves,  and  are  therefore  call^ 
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green  crops,  such  as  turnips,  potatoes,  carrots,  mangel-wurzel,  parsnips, 
clover,  tares,  lucerne,  and  saintfoin. 

It  is,  I  believe,  allowed  by  botanists,  that  a  herbaceous  plant,  when 
suffered  to  ripen  its  seed,  extracts  from  the  soil  a  much  greater  quantity 
of  nourishment  than  it  proportionally  does  before  the  development  of 
the  flower  stem;  and,  I  believe,  they  also  allow  that  narrow-leaved  plants 
depend  more  upon  the  soil  for  nourishment  than  those  having  broad 
leaves.  On  these  accounts,  a  crop  of  com  of  any  kind  which  ripens  its 
seed  and  straw,  should  take  from  the  soil  much  more  nourishment  than 
another  crop  which  is  carried  away  after  its  leaves  only  have  been  de- 
veloped. If  these  statements  be  correct,  and  I  believe  them  to  be  facts, 
there  will  be  little  difficulty  in  ascertaining  which  of  the  crops  usually 
cultivated  on  a  farm  require  most  nourishment  from  the  soil.  Wheat, 
rye,  barley,  and  oats,  are  suffered  to  ripen  their  seed  and  straw,  and  it 
is  requisite  they  should  do  so,  to  render  their  produce  useful ;  and  as  they 
all  have  narrow  leaves,  which  are  also  deciduous  before  the  seed  becomes 
ripe,  they  may  justly  be  regarded  as  those  cultivated  plants  which  take 
the  greatest  quantity  of  nourishment  from  the  soil.  Pease  and  beans 
are  fdso  suffered  to  ripen  their  seed,  but  having  broad  leaves,  com-r 
pared  with  those  of  com  plants,  and  which  are  persistent,  and  their 
jstraw  being  cut  down  while  in  a  comparatively  green  state,  their  exac- 
tions from  the  soil  are  not  of  a  severe  character.  On  the  other  hand, 
the  natural  pasture  grasses,  although  identically  of  the  same  structure 
aod  habit  as  com  plants,  deteriorate  the  soil  comparatively  little,  be^ 
cause  being  constantly  cropped  by  live-stock,  the  greatest  proportion  of 
their  produce  is  returned  to  the  very  soil  which  supports  them,  in  the 
jJtered  state  of  dung  and  urine.  Forming,  besides,  a  close  sward  over 
the  soil,  they  protect  it  from  the  vicissitudes  of  the  atmosphere,  and  the 
exciting  action  of  heat,  which  tends  to  exhaust  putrescent  manures  when 
applied  to  bare  soil.  The  sown  grasses,  as  clover  and  rye  grass  are  usu^ 
ally  called,  even  when  combined,  exhaust  the  soil  but  little  when  pas- 
tured ;  but  of  the  two,  the  clover  being  a  broad-leaved  plant,  has  less 
dependence  on  the  soil  than  the  rye-grass,  which  is  a  true  grass ;  but 
wlien  both  are  allowed  to  develop  their  flower  stems,  and  to  be  converted 
into  hay,  the  rye^grass,  like  the  com  plants,  derives  much  support  from 
the  soil ;  and  as  it  is  too  commonly  allowed  almost  to  ripen  its  seed  be- 
fore the  hay  is  out,  and  in  some  seasons  almost  constitutes  the  entire 
)iay-cr(q),  the  clover  having  been  thrown  out  in  winter,  it  is  clear  that 
foch  a  crop  of  rye-grass  hay  is  nearly  as  severe  on  the  land  as  the  corn 
crops.  The  class  of  plants  which  supply  bulbs  for  the  use  of  live-stock 
|n  winter,  such  as  turnips,  mangeUwiirzel,  carrots,  and  parsnips,  though 
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yielding  large  and  heavy  crops,  do  not  eihaust  much  of  the  mannre  I 
the  soil ;  because,  besides  having  expanded  and  large  leaves,  which  elabo- 
rate much  subsistence  from  the  atmosphere,  thej-  are  biennial,  and  are 
consumed  in  their  first  year  while  the  leaves  and  bulbs  only  are  de- 
veloped. The  bulb  seems  to  be  a  repository  for  supplying  food,  besides 
the  roots,  to  the  flower-stem  and  seed,  in  the  second  year;  and  as  such 
plants  produce  a  large  quantity  of  seed,  they  are,  perhaps,  the  most  ei- 
hausting  of  all  crops  when  allowed  to  perfect  it.  The  potato,  though  a 
tuberous  plant,  and  bearing  little  true  seed,  is,  nevertheless,  allowed  to 
ripen  what  it  does  bear,  as  also  its  haulm,  and  thus  far  it  is  an  exhaust- 
ing crop  ;  but  its  numerous  leaves  modify  the  <iemand  of  the  tubers  and 
roots  upon  the  soil,  by  deriving  a  largo  proportion  of  subsistence  from 
the  atmosphere.  The  flax  plant  having  very  few  leaves,  and  being  suf- 
fered almost  to  ripen  its  seed,  may  be  regarded  as  one  which  cshausts 
the  soil  next  in  degree  to  corn  plants. 

Having  thus  considered  the  nature  of  the  various  plants  usually  cul- 
tivated on  the  farm,  inasmuch  as  they  affect  the  manures  which  noorish 
their  roots  in  the  soil,  it  will  be  useful  to  arrange  them  in  the  order  of 
their  probable  power  of  exhausting  the  fertility  of  tlie  soil.  1.  The  com 
crops  I  would  place  first  in  onler,  and  these,  perhaps,  successively,  thus : 
wheat,  oata,  barley,  rye.  2.  I  would  next  place  /Im.  3.  Tbeu  the  po- 
tato, i.  Next  the  sown  grasses  when  made  into  hay  in  the  green  state 
they  ought  to  be.  5.  Pease,  and  then  beans.  6.  The  root-bearwg  plants 
next,  and  these  in  this  order :  carrots,  parsnips,  Swedish  turnips,  yellow 
turnips,  mangel-wiirzel,  white  turnips.  7.  Then  tares  and  clover  when 
cat,  as  also  lucerne,  saintfoin,  and  crimson  clover,  {TrifaUum  ineama- 
tum).  8.  Next  the  sown  grasses,  ekiver  and  rye-grass,  when  pastured. 
9.  And  the  least  exhausting  of  all  I  would  regard  permanent  pasture  of 
the  natural  grasses. 

With  a  choice  of  so  many  plants,  and  possessingso  very  different  powers 
of  exhaustion,  there  would  seem  no  difficulty  of  arranging  such  a  succes- 
sion of  them  as  should  least  deteriorate  the  soil,  and  of  selecting  a  suf- 
ficient number  in  succession  as  should  suit  every  kind  of  soil.  This  is  the 
abstract  view  of  a  rotation  ;  yet  it  cannot  he  put  into  practice,  as  the 
expediency  of  cultivating  many  plants  is  entirely  dependent  on  local  cir- 
cumstances. For  example :  in  the  neighbourhood  of  large  towns,  pota- 
toes, turnips,  carrots,  are  cultivated  more  with  a  view  to  supply  the 
wants  of  the  people,  than  to  suit  the  nature  of  the  soil ;  and,  foe  a  simi- 
lar reason,  few  stock  are  pastured  there  in  summer,  the  grass  being 
usually  sold  for  cutting  as  green  food,  or  made  into  hay.  But  thoi^ 
circumstances  thus  operate  to  modify  the  rotation  in  certain  localities, 
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the  general  principles  upon  which  every  rotation  may  be  based  can  be 
followed  everywhere.  For  the  great  object  in  adopting  a  rotation  at  all, 
being  to  save  the  land  subjected  to  it  as  much  from  deterioration  as  pos- 
sible, and  as  com  crops  must  be  raised  in  every  spedes  of  arable  soO, 
not  merely  because  they  supply  the  chief  food  of  man,  but  because  they 
also  supply  provender  and  litter  to  live-stock  in  winter,  in  this  cold  and 
damp  climate — the  best  way  of  preventing  the  land  from  deterioration 
will  be  by  counteracting  the  exhausting  power  of  those  crops.  The  only 
practical  mode  known  of  counteracting  this  power,  is  to  raise  them  be* 
tween  other  crops  which  extract  less  nourishment  from  the  soil  than  they 
do ;  and  as  all  crops  exhaust  the  soil  less  or  more,  it  is  necessary  to  sup- 
port the  soil  with  manure  at  one  part  of  the  rotation  at  least,  and  an 
enriching  course  may  still  further  be  pursued,  by  raising  the  less  ex- 
hausting com  crop  at  the  end  of  the  rotation  farthest  from  that  at  which 
the  manure  is  applied.     This  course  of  practice  is  of  general  application. 

Notwithstanding  these  explanatory  remarks,  you  will  not  thoroughly 
understand  why  a  rotation  should  be  useful  to  the  soil,  until  you  are 
made  acquainted  with  the  theories  which  have  been  offered  in  explana- 
tion of  it ;  and  these  I  will  now  relate,  and  they  consist  only  of  two. 

No  theory  on  the  subject  attracted  public  notice  until  that  offered 
by  the  late  celebrated  De  CandoUe,  the  eminent  botanical  physiologist 
of  Geneva,  in  1832,  founded  on  the  investigations  of  M.  Macaire  Prin- 
sep  on  the  radical  excretions  of  plants,  in  support  of  the  reputed  dis- 
covery of  Bmgmans.  M.  Macaire  found  that  when  plants  were  placed  in 
distilled  water,  they  emitted  certain  substances  which  were  detected  by 
reagents  to  be  of  very  different  qualities  from  the  pure  water  itself;  and 
when  his  experiments  produced  the  result,  that  beans  languished  and 
died  in  water  which  contained  the  matter  previously  exuded  by  the  roots 
of  other  plants  of  the  same  kind,  whilst  wheat  throve  in  the  water  charged 
with  the  matter  from  leguminous  plants,  De  Candolle  considered  such 
distinct  results  sufficient  to  establish  a  theory  of  the  rotation  of  crops. 
Accordingly,  his  theory  was,  that  the  roots  of  plants  imbibe  soluble  mat- 
ter of  every  kind  from  the  soil,  and  thus  necessarily  absorb  a  number  of 
substances  not  adapted  for  their  support,  which  are  subsequently  expel- 
led by  the  roots,  and  returned  to  the  soil,  as  excrements.  As  plants  can- 
not subsist  on  matter  which  they  eject,  the  more  of  this  matter  the  soil 
coutains,  the  less  it  becomes  fit  to  support  plants  of  the  same  kind. 
These  excrementitious  matters,  however,  may  be  taken  up  by  other  kinds 
of  plants,  which  will  thus  resume  them  from  the  soil,  and  render  them 
agai^  fit  for  supporting  those  of  the  first  kind ;  and  if  those  other  kinds 
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also  expel  substaDces  from  their  roots  which  can  be  apprapmted  as  food 
by  the  first  class,  both  kinds  will  improve  the  soil  in  two  ways.* 

The  power  of  plants  to  excrete  noxious  matters  from  their  roots  hai 
eince  been  denied  by  many  chemists,  though  it  is  admitted  that  they  da 
emit  from  their  roots  stibstancos  soluble  in  water ;  but  that  these  ore 
nothing  else  than  the  simple  sap  of  the  plant.  That  plants  do  excret« 
certain  substances  from  their  roots  cannot  be  denied,  otherwise  the  pecu- 
liar odour  imparted  by  certain  plants  to  the  soil  where  they  have  grown 
cannot  be  explained.  Who  has  not  felt  a  sensible  odour  from  the  ground 
in  digging  out  an  ash-tree  by  the  root,  or  in  removing  the  roots  of  ra^ 
berry  plants  in  a  garden,  or  in  exposing  the  roots  of  the  common  mint 
from  black  mould  ?  Nay,  in  taking  up  a  crop  of  potatoes  or  turnips  in 
the  field,  who  is  not  seosible  of  the  peculiar  odour  of  the  earth,  dis- 
tinctive of  those  crops,  when  ploughed  immediately  after  their  retDOval ! 
Whether  the  odours  alluded  to  arise  from  true  excrements,  or  only  frvm 
the  excretion  of  the  ordinary  sap  of  the  plant,  is  immaterial,  provided 
the  substance  thus  excreted  proves  injurious  to  succeeding  plants  of  the 
same  kind.  Mr  Gyde  of  Painswick's  opinion,  founded  on  experiments 
made  by  himself,  with  a  particular  view  to  the  solution  of  this  very 
question,  b,  that  though  plants  have  no  power  of  selection,  but  t^ike  into 
their  texture  any  solution  offered  to  their  roots,  they  have  little  or  no 
power  of  again  excreting  it ;  that  any  excretiona  are  only  of  the  true 
sap  i  and  that  plants  watered  with  excretion  receive  no  injury  from  it.t 
In  the  first  edition  of  his  work,  Professor  Liehig  entirely  adopted  the 
theory  of  pe  Candolle,  and  adduced  many  proofs,  derived  from  chemi&i 
tiy,  in  support  of  it  ;X  hat  if  the  excretory  theory  is  nntenable,  as  seems 
to  be  the  opinion  of  botanists,  all  the  ingenious  hypotheses  suggested  by 
De  Candolle,  and  supported  by  Liehig,  fall  to  the  ground.  Liebig  with- 
drew his  support  of  De  CandoQe's  theory  from  his  last  edition^  and  yet 
seems  to  adhere  to  a  modified  view  of  it,  when  he  says,  that  "  Transforma- 
tions of  existing  compounds  are  constantly  taking  place  during  the  whole 
life  of  a  plant,  in  consequence  of  which,  and  as  the  results  of  these  trans- 
formations, there  are  produced  gaseous  matters  which  are  excreted  by 
the  leaves  and  blossoms,  solid  excrements  deposited  in  the  bark,  and 
fluid  toluble  tubttaneet  mhich  are  eliminated  by  the  root*.     Such  excr&- 


■  See  De  CuidoUe'i  Pbyiiologie  VvgeUle  for  bd  Mconnt  of  MM^ra'i  EipflrimeDt*,  in 
ton*  L  p.  S48-G1 ;  uid  Tor  De  Cuidolle'i  own  viawi  on  the  rateUon  of  crop*,  no  MHa  iU, 

p.  It74-ieaa 

t  Tnmmctioni  of  the  HigU&nd  and  Agricnltanl  Society  for  October  18*3,  p.  SO. 
t  LiebiK'i  OrgBDic  Cfaemutr;  in  Ita  >ppli«&tion  to  Agrioltwe  end  Vbjtiologi,  p.  J5S-T1, 
Edition  of  IBia 
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tions  are  most  abundant  immediately  before  the  formation  and  dm*ing 
the  continuance  of  the  blossoms ;  they  diminish  after  the  development  of 
the  firuit.  Substances  containing  a  large  proportion  of  carbon  are  eX' 
ereted  by  the  roots,  and  absorbed  by  the  soil.  Through  the  expuhion  of 
these  matters,  unfitted  for  nutrition^  the  soil  received  again  with  usury 
the  carbon  which  it  had  at  first  yielded  to  the  young  plants  as  food,  in 
the  form  of  carbonic  acid.  The  soluble  matter  thus  acquired  by  the  soil 
is  still  capable  of  decay  and  putrefaction ;  and,  by  undergoing  these  pro- 
processes,  furnishes  renewed  sources  of  nutrition  to  another  generation  of 
plants;  it  becomes  humus."  * 

There  is  another  doctrine  which  shews  why  a  rotation  of  crops  should 
be  advantageous  to  the  soil,  without  adopting  or  rejecting  that  of  the 
excretion  of  plants,  which  is,  that  the  same  kind  of  plant  requires  the 
same  sort  of  food  to  support  it.  It  is  reasonable  to  believe,  for  example, 
that  all  the  varieties  of  wheat  will  affect  the  same  soil  in  which  they  are 
made  to  grow  in  a  similar  manner ;  and  when  it  is  admitted  that  a  num- 
ber of  crops  of  wheat  grown  on  the  same  piece  of  land,  will  in  time  ex- 
haust in  it  the  entire  supply  of  the  particular  sort  of  food  which  wheat 
appropriates  to  itself,  all  that  is  requisite  for  a  proper  explanation  of  a 
rotation  of  crops  seems  granted.  The  same  conclusion,  by  the  same 
process  of  reasoning,  may  be  arrived  at  in  regard  to  every  other  species 
of  crop.  So  that,  if  we  wish  to  derive  from  any  piece  of  land  all  the 
benefit  it  can  bestow  on  a  particular  crop,  we  must  change  that  crop 
before  its  food  is  exhausted ;  and  if  we  wish  the  soil  to  supply  food  to 
that  crop  for  a  long  period,  we  must  place  such  another  crop  before  and 
^f ter  it,  as  both  will  take  different  sorts  of  food  for  their  support.  Still 
the  time  will  arrive,  when  the  food  of  all  will  be  exhausted,  and  must  be 
replenished  by  a  new  supply  of  manure.  Either  theory  brings  us  to  the 
same  conclusion,^namely,  the  necessity  of  supplying  manure  to  the  soil 
^ven  in  the  most  favourable  rotation  of  crops. 

Having  now  before  you  the  nature  of  the  different  plants,  as  regards 
then*  power  of  exhausting  the  fertility  of  the  soil,  and  the  reasons  why 
rotations  of  crops  are  advantageous  to  the  soil,  you  will  be  easily  con- 
vinced of  the  correctness  of  the  following  conclusions,  namely, — that 
the  highest  class  of  exhausting  plants,  such  as  wheat,  oats,  barley,  and 
rye,  should  not  follow  immediately  in  succession ;  that  the  less  exhaust- 
ing plants,  such  as  the  green  crops,  turnips,  mangel-wurzel,  cabbage, 
carrots,  or  potatoes,  should  intervene ;  that  the  tuberous  and  fusiform 
rooted  green  crops,  such  as  potatoes,  carrots,  parsnips,  being  the  most 

•  Liebig*8  Chemia^y  in  its  application  jfco  Agricaltnre  and  Physiology,  p.  33^,    Edition  of 
}843. 
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exhausting,  Ehould  be  associated  directly  with  fresh  manure  ;  that  the 
bulbous  rooted  green  crops,  such  as  turnips,  mangel- wiirzel,  should  also 
be  directly  provided  with  fresh  manure,  but  will  thrive  with  less  than 
the  preceding  class  of  green  crops ;  that  forage  plants,  such  as  tares, 
clover,  may  he  regarded  as  substitutes  for  bulbous  plants,  but  being  less 
exhausting,  may  he  placed  farther  from  the  manure  ;  that  the  pasture 
grasses,  being  the  least  exhausting  of  all  crops,  may  be  placed  farthest 
from  the  manure,  and  the  longer  they  remain  in  pasture,  the  soil  receives 
the  greater  amelioration  ;  and  that  manure  should  be  applied  at  the 
commencement  of  a  succession  of  crops,  and  though  this  is  the  usual 
place  for  it,  it  may  he  applied  with  advantage  at  any  period  of  the  ro- 
tation. 

On  fixing  on  a  rotation  of  cropping,  permanent  pasture  should  be  left 
oat  of  consideration,  because,  being  an  unchangeable  condition  of  soil, 
it  cannot  he  embraced  in  a  rotation,  which  implies  a  frequent  return 
of  the  soil  to  the  plough.  Where  a  large  proportion  of  permanent  pas- 
ture exists,  it  will  have  considerable  influence  in  determining  the  length 
of  a  rotation,  inasmuch  as,  in  such  a  case,  there  is  no  use  of  having  the 
arable  land  long  under  grass,  as  is  the  common  practice  in  England ; 
but  it  should  be  homo  in  mind,  on  the  other  hand,  that  where  a  consi- 
(ierable  proportion  of  the  land  is  under  the  plough,  a  large  quantity  of 
manure  should  be  applied  at  a  time,  and  that  frequently. 

Nothing  farther  occurs  to  me  to  say  in  explanation  of  a  rotation.  I 
shall  now  enumerate  a  few  of  the  rotations  practised  on  different  soils, 
interspersed  with  such  critical  remarks  in  favour  of  or  against  them,  as 
the  circumstances  of  the  case  may  call  forth ;  and  in  indicating  the  pro- 
portion which  each  member  of  the  rotation  bears  to  one  another  in  each 
rotation,  reference  will  always  be  kept  in  view  to  a  farm  of  500  acres. 

BolatioTu  /or  clay  toils. — This  2-course  rotation  is  practised  on  some 
fine  strong  clays  in  England  : — 

1.  Wheat,  with  manure,  constitutiiig  i  of  the  arable  land  ^  2C>0  aerea. 

2.  Beans,  without  manure,         ...        i  =250... 


The  gnuB  is  permanent  meadow.  The  land  is  dunged  every  other  year 
with  the  wheat,  but  being  naturally  fertile,  does  not  require  a  heavy 
manuring  so  often.  With  so  much  wheat  straw,  and  refuse  of  the  bean 
crop  and  hay,  the  meadow  receives  a  manuring  for  the  hay.  Unless  the 
land  is  of  the  richest  description,  and  has  a  natural  stamina,  it  could  not 
endure  such  a  succession  of  wheat  crops  even  with  manures. 
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There  is  a  3-course  shift  in  the  following  terms : — 

fBare  fallow,  "^  f  Potatoes, 

I  Potatoes,    .  I  Tares, 

1.  Fallow.*<  Turnips,     •  y  }  of  arable  land  ^  166 1  ac.  -{  Turnips,  . 
I  Tares,    . 


1^ Beans,   , 

2.  Wbeat  and  Barley, 

3.  Clover  and  Grass, 


10  ac. 
10  ... 
40  ... 
40  ... 
66{  ... 


i 


i 


=  1661 


=  1661 


500 


Beans, 
l^Rag  fallow, 

r  Winter  wheat,  126y  ... 

<  Spring  wheat,      10  ... 

(Barley,     .    .       30  ... 

{Clover,     .    .       20  ... 

Hay,    ...       50  ... 

Pasture,   .    .      96|  ... 

500 


This  will  answer  on  a  poor  day-loam,  and  on  still  inferior  soil  oats 
should  be  taken  in  lieu  of  wheat.  The  beans  on  the  fallow-break  should 
be  raised  in  drills,  and  manured  along  with  the  fallow-crops.  The  fal- 
low-crops will  be  easily  raised,  and  not  require  a  heavy  manuring  after 
the  clover  lea.  The  whole  rotation  being  an  easy  one  for  the  soil,  may 
be  practised  for  a  few  years  on  worn-out  land,  until  it  is  brought  into 
heart,  when  it  may  be  relinquished  for  a  better  one.  This  rotation 
places  ^  of  the  land  under  fallow,  ^  under  com,  and  ^  under  grass. 

Both  these  are  uncommon  rotations,  but  the  following  4-course  is  a 
very  common  one  in  England.  The  land  is  dunged  in  the  fallow  divi- 
sion* 


fBare  fallow, 
I  Potatoes 
1.  Fallow,  <  Turnip 
Tares, 
t  Beans, 


fallow,  "I 
boes,  .  I 
ips,     .     yi  = 


Potatoes, 
Tares,    . 
125  acres,  -i  Turnips, 


Beans, 
[.Bare  &llow. 


10  acres. 
10    ... 

25    ... 
50    ... 


2.  Wheat  and  barley. 


3.  Clover, 


i  =  125 


i  =  125 


4.  Wheat  and  feed  oats,         ^  ^  125 


500 


{Winter  wheat,   95 

Spring  wheat,  10 

Barley,  .        .  20 

.  40 

.  15 

.  70 

.  105 

.  20 


rHay, 


Clover,  . 
(Pasture, 

/Wheat,  . 
I  Feed  oats, 


500 


Wheat  is  a  very  common  crop  after  clover  in  England,  but  in  Scotland 
is  rarely  ever  attempted,  partly,  no  doubt,  from  the  inferior  state  of  the 
climate,  and  partly  from  the  sure  profit  derived  from  a  good  crop  of  oats. 
The  beans  are  here  converted  into,  and  manured  as,  a  fallow-crop.  On 
account  of  the  oats,  this  rotation  is  changed  in  Scotland  to  the  following, 
where  a  4-course  shift  is  practised  on  rather  strong  soil,  and  where 
it  can  only  be  supported  in  the  neighbourhood  of  large  towns,  whence 
manure  can  be  obtained  in  abundance.  The  dung  is  applied  to  the  fal- 
low division,  and  the  beans  treated  as  a  fallow-crop. 
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fBaro  fallow. 

Potatoes, 

1.  FaUow,  <  TurniiiB, 

Tares, 

2.  Wheat  and  barloj,      , 

3.  R«d  clover  and  anauall 

rje-grosi,         .  i 

4.  OaU, 


"Potatoes,       . 

10  i 

TarOB.     . 

10 

Tiiroips, 

40 

20 

Bare^UoK,    '. 

45 

r  Winter  wheat, 

85 

Spring  wheat. 

10 

I  Barley,   . 

30 

[Hay,       .        . 

30 

Clover,  1.         . 

15 

1  Pasture, 

80 

OatB,       .         . 

135 

There  is  no  way  but  this  of  modifying  the  4-course  sbifc,  excepting  in 
converting  it  into  a  severer  one,  by  making  more  fallow,  and  having  only 
a  few  acres  of  potatoes  and  turnips  for  domestic  use  ;  taking  oats  instead 
of  barley,  and  having  more  hay.  In  all  4-course  shifts,  J  of  tbe  farm 
requires  to  be  manured  every  year,  and  that  again  every  4  years,  an 
extent  of  manuring  which  no  farm  could  supply  from  its  own  resources. 
Such  a  gbift,  therefore,  is  only  practicable  for  sustaining  the  fertility  of 
the  Boil  near  a  large  town,  or  other  sources  of  extraneous  manure,  such 
as  an  unlimited  supply  of  soa-ware.  A  4-course  shift  divides  the  land 
into  I  fallow,  i  com,  and  ^  grass. 

On  claji  loamt,  a  5-course  shift  is  universal. 

I  r  Potatoes,     .    10  Acres. 

LTtirnips, 


fBare  fUlow, 
LTare», 


a.  Wheat  and  Barley,      .      .     ^  =  100  ai 


[  Winter  wheat,  40    , 
{  Spring  wheat,  30    . 
(Barley,    .    .    40    . 
(Hay,   ...     30 
^Clover,    .    .      5 
[Pasture,       .    65 


4.  White  clover  and  peren- 

nial rye-grau,    .    .    . 

5.  Oati, J  =:  100  ai 


^  =  100  acres.     Pasture, 


.  100 


The  dung  is  applied  on  the  fallow  division.  Modifications  might  be 
made  on  fine  land,  by  dispensing  with  the  naked  fallow  altogether,  and 
Bubstituting  a  green  crop  instead,  such  as  beajis,  when  manure  is  at  com- 
mand. This  wonld  not  have  the  effect  of  contracting  the  extent  of 
winter  wheat,  nor  would  it,  were  the  potato  crop  extended  as  a  Gubstitnte 
for  the  entire  bare^finUow ;  bat  were  an;  other  green  crop  sabstituted  for 
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the  bare-£EtIlow,  the  extent  of  winter  wheat  wonld  be  contracted^  bat  in 
such  a  case  the  spring  wheat  might  be  extended  to  make  up  the  de- 
ficiency. The  hay  might  be  confined  to  the  wants  of  the  farm,  and  the 
pasture  thus  increased  in  the  first  year  of  grass.  In  the  last  jeojt  only 
as  much  oats  might  be  grown  as  to  satisfy  the  demands  of  the  farm^  and 
the  remainder  of  the  lea  rag-fallowed  for  wheat.  Where  this  modifica- 
tion could  be  adopted,  it  would  prove  a  profitable  rotation.  In  all  S-conrse 
shifts  only  I  of  the  land  is  manured  every  year,  and  that  proportion  only 
once  in  every  5  years ;  so  that  good  land  which  grows  wheat  freely, 
would  be  quite  able  to  keep  itself  in  good  heart,  with  the  occasional  as« 
sistance  of  lime,  from  its  own  resources.  A  5-course  shift  gives  }  of  the 
land  in  fallow,  ^  in  com,  and  $  in  grass — i  in  new  and  ^  in  old  grass. 

On  good  clay  loams  a  6-course  shift  is  a  favourite  one,  and  it  is  easy  in 
its  demands  on  the  resources  of  the  &rm ;  for  the  manuring  is  only  once 
in  every  6  jrears,  and  then  only  over  ^  of  the  surface,  unless  a  sprink- 
ling be  applied  in  the  4th  year.  On  fine  land  the  cropping  may  be  di- 
vided in  this  manner : — 


{Bare&Uow, 
Potatoes, 
Tares,  . 

Mangel-wOrKel,  | 
Turnips,  J 


].= 


"Potatoes^   . 
Tares^    .    . 
8di  acres.  <  Bare  fallow,   . 


.    • 


I  Mangel-wiirzel,  .  10 


8  acres. 
6 
19i 


(^Turnips,     ...  40 

I  Winter  wheat,  .  43} 
2.  Wheat  and  Barley,  »    .    .     ^=:8S|  acres.    <  Spring  wheat,    .  15 

(Barley, 

(Hay,    . 
83|  acres.    <  Clover, 
I  Pasture, 


a  Red 
grass 


clover  and  annual  rye-  I    i 

pass, I   * 


4^  Wheat  and  oats,     * 

5.  Beans  and  pease,     . 
6w  Wheat, «...    * 


i  = 


25 

20 
5 

5&h 

50 
3St 


.    .  831 


i  =  83^  acres.      Wheat, 
500 


500 


The  modifications  which  might  be  introduced  here  to  suit  local  cir- 
cumstances,  are  an  increase  of  potatoes,  mangel-wurzel,  or  of  turnips 
by  a  few  acres,  say  10,  and  a  diminution  to  the  like  extent  pf  the  bare 
fallow.  On  somewhat  inferior  soil,  an  increase  of  bare  fallow  would  be 
necessary,  as  the  supposed  inferior  soil  would  not  produce  sufficient 
manure  for  green  crops.  This  last  modification  would,  to  its  extent, 
increase  the  quantity  of  Winter  wheat  in  the  following  year ;  and  the 
land  being  supposed  inferior,  the  spring  wheat  would  be  reduced  or 
withdrawn,  and  the  barley  increased.    In  the  4th  year  there  would  be 
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oats  entirely,  and  no  wheat  at  all,  after  the  clover ;  and  in  the  last  year 
there  might  be  some  oats  after  the  beans  and  pease,  instead  of  wheat 
entirely.  In  either  plan  of  this  6-eourse  shift,  upon  strong  land,  it  would 
be  desirable  to  dung  the  bean  and  pease  stubble  for  the  succeeding 
wheat  and  oats — not  a  full  dunging,  however,  but  perhaps  ^  ;  and  in 
regard  to  second  manurings  in  general,  it  should  be  home  in  mind, 
that,  besides  doing  good  to  the  crops  after  the  beans  and  pease,  the  fal- 
low crops  after  it  will  be  more  easily  raised  with  ordinary  manuring. 

It  has  been  found  in  the  neighbourhood  of  tonus,  that  the  clover  plant 
Trhen  sown  every  4  years  in  the  rotation  has  almost  ceased  to  appear, 
and  as  this  is  justly  regarded  as  a  calamity  in  localities  in  which  a  con- 
Btant  demand  for  clover  exists,  an  alteration  has  been  introduced  in  the 
rotation,  with  a  view  to  improving  the  condition  of  the  soil  for  that  plant, 
and  it  is  gratifying  to  know  that  it  has  in  consequence  re-appeared  in 
almost  its  former  vigour.  These  2  modifications,  one  on  a  5,  and  the 
other  on  a  6-course  shift,  have  been  found  to  answer  the  purpose  just 
explained  in  regard  to  clover  in  the  vicinity  of  Dundee. 


1.  TuTDipi.      DuDged. 


f  Barley. 
-     I  Oats. 

3.  Potatoes, 

4.  Wheat. 


1.  Tumipa.      Dunged  with  10  double- 


Ilalf-DuDged.  2.  Barlef. 

Dunged.  3.  PotatooB. 

Ualf-duDKed.  4.  Wheat. 

Cut  for  forage  and  hay.  £.  Oran. 
6.  GnuB. 


loads,  01 15  tons  of  dung. 

Dungcil. 

Half-dunged. 

Cut  for  forage  and  hay. 

Pastured. 


Though  the  clover  still  reverts  in  5  and  6  years,  the  frequent  mantn*- 
ing  keeps  the  soil  always  in  a  fresh  state  ;  and  it  is  well  known  that 
clover  thrives  best  on  fresh  land.  Both  these  rotations  are  open  to  the 
objection  of  taking  grass  after  potatoes,  a  species  of  fallow  crop  not 
congenial  to  grass,  especially  on  soils  tending  to  clay.  In  as  far  as 
concerns  the  grass,  it  would  be  better  to  make  the  turnips  and  potatoes 
exchange  places ;  bat  then  the  turnips  would  not  all  be  removed  in  time 
for  wheat  to  be  sown  in  autumn,  and  every  situation  is  not  suited  to 
spring  wheat.  Where  spring  wheat  may  be  sown  with  impunity,  and 
where  barley  is  desirable,  transferring  the  places  of  turnips  and  pota- 
toes would  be  of  advantage  to  the  clover ;  but  all  the  difficulties  of  the 
case  would  be  removed  by  beginning  the  rotation  with  potatoes  fbl- 
lowmg  with  wheat,  and  then  taking  turnips  followed  by  barley,  which 
last  crops  would  then  precede  the  grass.  A  6-course  shift  on  strong 
land  places  |  in  fallow,  |  in  com,  and  f  in  grass,  that  is,  ^  of  the  land 
in  each  species  of  cropping. 

Rotations  may  be  extended  beyond  6  crops  on  strong  land.     In  tlie 
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Carse  of  Gowrie  this  was  a  rotation  very  generally  followed  some  years 
ago,  and,  I  believe  is  so  still : — 

1.  Fallow.    DuDged  and  limed. 

2.  Wheat. 

3.  Barlej. 

4.  Clover  and  rye-grass. 

5.  Oats. 

6.  Beans  and  pease.    Stubble-dunged. 

7.  Wheat. 

It  will  at  once  be  observed,  that  2  white  crops  follow  in  the  barley  and 
wheat,  and  the  reason  given,  in  justification  of  this  deviation  from  good 
farming,  is,  that  fallow  wheat  is  there  too  strong  to  sow  down  with  clover, 
whereas  clover  is  always  good  after  barley  ;  and  that  the  land  is  natu- 
rally so  fertile,  that  barley  always  proves  a  good  crop,  and  shews  a  clear 
and  beautiful  sample  afker  wheat  No  doubt,  clover  succeeds  better  after 
barley  than  wheat,  and  samples  of  barley  after  another  com  crop  always 
look  well ;  still  the  rotation  cannot  be  recommended  on  principle,  and 
even  in  practice  it  would  be  better,  I  think,  to  change  it  to  this : — 

1.  FaHow.    Dunged  and  limed,    .        .     i  =  624  ac.  {i^*^u';^;  ;    JJ^*!; 

2.  Wheat J  =  624  ...      Winter  wheat,    624... 

3.  Beans,  tornipg  and  tares.      Turnips)    i-ggj...    )&>;    !    [    ^  Z 
dunged,  beans  and  tares  half-dungea,  J    s  \  Tares  8 

{Winter  wheat,  374  ••• 
Spring  wheat,  10  ... 
liarley,       .    .    15    ... 

jHay,      .    .    .    294... 

5.  Clover, J  =624  ...    < Cutting,      .    .      8   ... 

(Pasture,      .     .    25    ... 

6.  Oats, 1  =  624  ...      Oats,      .    .    .    624... 

7.  Beans  and  pease.    Oat-stubble  halfl     i /»ni         /Beans,  drilled,     40   ... 

dunged,  .        .        .         |    ^  — o^t-..    \ Pease, bpoadcast,224 ... 

8.  Wheat, ^  =  624...      Winter  wheat,    624... 

500  500 


The  wheat  after  beans  and  tares  half-dunged  will  not  be  too  strong 
to  sow  down  with  clover.  This  rotation  requires  good  soil  to  bear  so 
much  com  crop,  and  a  large  supply  of  straw  to  dung  the  land  so  often. 
An  8-course  shift,  such  as  this,  places  the  land  under  f  of  fallow  or 
dunged  crop,  |  of  com,  and  ^  grass.  The  land  should  not  get  sick  of 
clover  once  in  8  years. 

Here  is  a  rotation  practised  by  Mr  Henderson,  the  successful  compe- 
titor for  Irish  flax,  exhibited  at  Belfast,  in  1843,  under  the  auspices  of 
the  Agricultural  Improvement  Society  of  Ireland.    His  own  words,  in 

VOL.  II.  4  H 
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its  recommendation,  are  these : — "  Without  method  there  cannot  be  BBB^ 
cess.  Different  soils  require  difference  in  rotation,  and  suit  different 
crops.  I  will  speatc  only  of  that  I  tise.  My  farm  is  a  strong  a.nd  pretty 
deep  clay  croft,  and  has  proved  well  suited  for  flax  ;  therefore  I  use  that 
crop  more  frequently,  say  twice  in  the  course,  than  wdl  be  generafl; 
found  advisable. 


1.  Potatoeti  or  tamipt.    Dunged  and  limed. 

2.  Winter  wheat. 

3.  Fkz. 

4.  CioveT  and  rye-gta^a.     Cut  foT  haj,  b^ing  top-dreBsed  with  Boot. 
C.  PaiiturH. 

6.  pMlure. 

7.  0«tB. 

8.  Fliiit. 


I 


"  After  the  wheat  1  ploughing  is  sometimes  sufficient,  bat  2  are  gene- 
rally safest,  1  in  autumn  and  1  in  spring.  After  lea-land  oats  2  plough- 
inga  are  indispensable,  and  a  3d  frequently  advisable ;  for  the  land  must 
be  perfectly  pulverised  and  cleared  of  all  roots  of  every  sort,  or  no  crop, 
i  do  not  plough  deeper  than  the  mould."  I  have  not  before  referred  to 
flax  as  a  member  of  any  rotation  ;  but  regarding  it  as  an  exhaosting 
crop  next  to  corn,  wherever  it  is  cultivated  it  should,  of  course,  come 
in  the  rolation  in  jilace  of  a  torn  (.Top.  Kecommended  after  a  com  crop, 
as  in  this  case,  and  especially  twice  in  the  course  of  a  rotation,  the  prac- 
tice is  reprehensible,  in  as  far  as  the  condition  of  the  soil  is  concerned ; 
sowing  down  clover  with  flax  after  a  white  crop  is  as  bad  husbandry  as 
can  be,  and  were  it  practised  on  land  which  has  grown  clover  for  a  long 
time,  clover  would  soon  cease  to  grow.  In  Ireland,  where  the  cul- 
ture of  clover  is  but  of  recent  introduction,  it  may  grow  well  for  some 
time  under  any  treatment ;  but  the  Irish  farmer  should  beware  of  the 
nature  of  this  plant,  and  rule  his  practice  by  our  experience,  which  would 
warn  him  against  putting  so  useful  a  plant  to  the  trial  here  recommended. 
Flax  will  no  doubt  grow  of  finer  quality  after  a  white  crop  on  land  in 
good  condition,  or  on  soil  naturally  fertile,  as  on  such  soils  it  would  be 
coarse,  and  apt  to  branch,  if  grown  after  a  manuring ;  and  if  the  main 
object  of  the  Irish  farmer  is  to  desire  to  cnltivate  flax  of  the  finest  qua- 
lity, it  would  he  better  to  acquaint  bim  at  once  of  the  deteriorating  ef- 
fect of  flax,  thus  cultivated,  upon  the  condition  of  the  soil,  tfaan  to  encon- 
rage  him  to  make  the  other  crops  he  raises  subservient  to  flSiX,  and  to 
inculcate  in  him  a  wrong  opinion.  There  seems  another  wrong  opinion 
to  be  abroad  in  Ireland  in  regard  to  flax,  that  that  really  valuable  plant 
is  neglected  in  its  culture,  and  that  were  it  not  for  the  neglect  the  Irish 
taimer  would  be  much  wealthier  than  he  is.     He  should  be  distinctly 
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assured  that  in  making  money  in  cultivating  flax,  he  iQust  do  it  either  at 
the  sacrifice  of  com  or  deterioration  of  soil,  for  both  com  and  soil  he  canr> 
not  continue  to  have  in  perfection  along  with^n^  flax. 

Botations  for  light  soils.  The  4-course  shift  cannot  be  practised  on 
light  soils,  even  within  command  of  manure,  their  texture  being  easily 
injured  by  too  frequent  application  of  the  plough,  and  their  improve- 
ment is  best  effected  by  consolidation  under  grass.  The  5-course  shift, 
therefore,  is  what  is  most  commonly  used  on  light  soils,  such  a  one  as  is 
specified  above  for  clay  loams,  the  wheat  being  curtailed,  or  withdrawn 
altogether,  the  barley  extended,  and  the  fallow  conducted  almost  wholly 
imder  green  crops,  particularly  turnips.  On  all  light  soils  live-stock 
thrive  well,  so  that  turnips  and  pasture  are  the  crops  which  should  re- 
ceive most  attention  on  them.  In  recommending  the  above  5-course 
shift,  it  may  prove  useful  to  you  to  particularize  the  proportions  of  the 
several  crops  most  applicable  to  light  soils,  as  thus : — 

{Bare  fallow       ^  f  Potatoes      .    15  ac. 

tZ^     \-    •*=!«>«- ^tep.- :  eS::: 
Tares  J  LBare  fellow      10  ... 

{Winter  wheat  31  ... 
SpriDg  wheat  10  ... 
Barley        .    59  ... 

{Hay  .  .  20  ... 
Clover  ,  5  ... 
Pasture       .    75  ... 

4.  White  clover  and  perennial  rye-grass,  ^=100    ...        Pasture    >  .  100  ... 

K   r.  -  1 T/vrt  /Potato  oats      60  ... 

^-  ^*"' i  -  lOU    ...      jcommon  oats  40  ... 


500  500 


On  light  soils,  this  rotation  will  not  supply  manure  to  go  over  the 
entire  fallow  division.  On  gravelly  turnip  soil,  I  have  found  300  acres 
farmed  in  this  5-course  shift,  unable  to  manure  more  than  40  acres,  out 
of  60,  the  fallow  division,  even  with  a  good  crop  ;  and  as  summer  fal- 
lowing actually  injures  such  land,  extraneous  manure  to  go  over  20 
acres  was  required  to  be  purchased  and  brought  on  the  farm  every 
year.  But  a  preferable  rotation  to  this,  on  such  a  soil,  is  a  G-course  one 
obtained  by  extending  the  grass  division  to  3  years,  the  efi^ect  of  which 
will  reduce  the  fallow  one  from  100  acres  to  83^  acres,  to  extend  the 
grass  from  f  to  ^  of  the  farm,  and  to  dispense  with  bare  fallow  altogether, 
curtailing  the  potatoes  to  10  acres,  and  extending  the  proportion  of  tur- 
nips to  67^  acres.  In  adopting  this  modification,  it  will  be  advisable  to 
diminish,  a  little,  the  number  of  cattle  bred  on  the  farm,  and  to  increase 
that  of  the  sheep,  as  some  of  these  are  nearly  independent  of  turnips. 
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antl  tiie  whole  aloiost  indnpondent  of  straw,  in  winter ;  and  this  latter 
point  is  a  consideration,  as  t}ii?  number  of  acres  of  straw  will  now  be 
curtailed  from  if  to  K  of  the  extent  of  the  farm,  but  nevertheless  tbii 
ameliorating  rotation  may,  after  all,  sustain  the  gross  amount  of  straw, 
and  of  that  of  the  green  crop  too.  A  fi-course  shift,  on  light  land,  gives 
i  fallow,  ^  corn  crop,  and  J  grass. 

This  rotation  possesses  the  advantage  of  being  extended  to  any  length 
by  repeating  the  grass  ;  but  an  inordinate  extension  in  this  way  inter- 
poses a  harrier  against  itself,  by  increasing  too  much  the  summer,  aDd 
decreasinf;  too  much  the  winter,  food  of  live-stock  ;  in  sliort,  the  fallow 
division  might  be  reduced  to  nothing,  and  the  grass  occupy  the  whole 
farm.  I  know  farmers  who  extend  the  grass  to  5  years,  and  where  2 
farms  lie  contiguous,  the  one  farmed  in  5  years'  grass,  and  tlie  other  in 
the  ordinary  2  years,  and  where  the  rotations  are  made  to  alternate  oti 
those  farms,  both  of  them  will  be  kept  in  good  heart,  and  supply  the 
finest  pasture  for  live-stock  that  can  be  obtained ;  the  grass  having  all 
the  ttrrnijth  of  old  meadow,  whilst  its  youth  secures  it  against  being 
spoiled  ivith  moss.  On  breaking  up  the  grass  after  5  years,  it  is  not 
unusual  to  take  2  crops  of  oats,  and  extend  the  rotation  to  9  years  ;  but 
though  the  second  crop  of  oats  may  be  good,  and  even  better  than  the 
first,  it  is  had  farming,  and  perhaps  not  profitable  after  all ;  for  the  tnmips 
succeeding  it  will  require  to  be  manured,  whereas  they  might  be  rused 
after  the  first  crop  of  oats  without  manure  at  all,  or  with  very  little  as- 
sistance from  one  of  the  extraneous  manures.  I  remember  an  old  lea  in 
Berwickshire  being  broken  up  for  oats,  and  the  farmer  was  recommended 
to  take  another  crop  of  oats,  to  rot  the  turf,  and  it  would  l>e  a  better  one 
than  even  the  first ;  but  he  preferred  rearing  Swedish  turnips  without 
dung,  and  was  wise  in  this  determination,  for  they  yielded  him  L.21  per 
acre  when  eaten  off  with  old  sheep,  at  only  6d.  per  head  per  week.  A 
heavy  crop  of  oats  may  be  obtained  on  breaking  up  old  lea,  provided  it 
be  ploughed  early  in  winter.  When  the  old  grass-parks  belonging  to 
Lord  Panmure,  at  Panmure,  in  Forfarshire,  were  ploughed  up  a  few  yean 
ago,  to  be  laid  down  again,  the  first  crop  of  oats  yielded,  over  the  entire 
extent  of  about  250  acres,  77  bushels,  or  rather  more  than  9^  quarters, 
per  imperial  acre. 

While  referring  to  oats,  I  may  say  that  grass  seeds  never  succeed  so 
well  after  them  as  after  barley  or  wheat,  and  the  practice  should  there- 
fore be  avoided ;  but  it  must  be  borne  in  mind,  that  in  high  and  exposed 
parte  of  the  country,  where  oats  alone  can  be  grown  with  impunity,  the 
firactice  must  be  pursued. 

Before  concluding  the  subject  of  rotations,  I  cannot  impress  too 
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strongly  npon  your  minds,  never  to  abandon  a  regular  course  of  cropping. 
So  long  as  you  adhere  to  it,  the  labour  of  the  farm  will  be  conducted 
with  regularity  and  despatch ;  and  whenever  you  forsake  it,  and  adopt 
one  which  suits  the  circumstances  of  passing  events,  from  that  moment 
you  will  be  enmeshed  in  difficulties,  out  of  which  you  wiU  be  unable 
to  extricate  yourself.  You  will  not  then  be  able  to  foretel  the  pro- 
portion between  your  white  and  green  crops, — ^you  will  never  be  sure, 
whether  you  have  too  few  or  too  many  stock  for  the  food  on  the  farm, 
until  some  misfortune  occurs,  such  as  pasture-grass  running  to  seed,  or 
what  is  more  likely,  the  stock  seized  with  disease — ^the  victims  of  low 
condition — ^and  you  will  never  be  able  to  calculate  the  resources  from 
which  you  are  to  derive  your  rent.  In  short,  it  would  require  a  man  of 
uncommon  foresight  to  manage  a  farm  well  that  is  not  in  a  regular 
course  of  cropping, — an  ability  far  beyond  what  is  requisite  for  a  farmer. 
On  the  other  hand,  a  slavish  adherence  to  any  particular  rotation  evinces 
want  of  judgment.  The  judgment  should  be  exercised  accorditig  to  the 
circumstances  of  the  times  and  season,  and  such  modifications  introduced 
in  the  rotation  as  will  benefit  both  the  land  and  its  occupier.  One  legi- 
timate mode  of  deviating  from  a  strict  rotation  is  this : — The  field  which 
grew  a  crop  more  exhausting  than  the  rest  in  the  course  of  one  rotation, 
should  be  made  to  bear  a  crop  of  ameliorating  character  in  the  follow- 
ing rotation.  For  example,  where  potatoes  grew  in  one  rotation,  turnips 
should  be  substituted  in  the  next,  and  potatoes  may  be  taken  anywhere 
after  turnips.  In  like  manner,  an  interchange  of  soil  should  take  place 
between  the  different  kinds  of  turnips,  because  Swedish  turnips  are  more 
severe  upon  the  land  than  the  white  turnip,  so  these  should  alternate. 
The  bare  fallow  should  be  made  to  alternate  with  a  green  crop.  So 
also  with  barley  and  wheat,  where  the  latter  is  felt  to  be  severe  upon 
the  land.  Even  a  severer  course  is  at  times  justifiable,  such  as  taking 
wheat  after  lea,  where  you  have  reason  to  suspect  that  oats  will  fail. 
Another  root  crop  of  a  different  nature,  such  as  mangel-wurzel,  or  car- 
rots, or  even  cabbage,  may  be  raised  for  a  season,  rather  than  allow  the 
same  root  to  be  too  often  grown  on  the  same  soil.  When  any  crop  fails, 
which  clover  sometimes  does,  it  should  be  ploughed  up.  and  another  of 
a  different  kindtdiken  in  its  stead.  Potatoes  sometimes  fail;  they  should 
be  ploughed  up  and  turnips  substituted.  Sometimes  Swedish  turnips 
are  destroyed  by  insects  ;  try  white  turnips  as  a  substitute  on  the  prin- 
ciple of  a  change,  and  because  the  season  may  still  be  not  too  far  gone 
for  them ;  but  should  it  be  too  late  for  turnips,  try  a  late  cutting  of  tares, 
or  bare-fallow  the  land  for  autumn  wheat.  In  short,  whenever  one  crop 
fails,  another  useful  one  should  be  substituted  in  its  place  ;  for  if  you  do 


1222  THE  BOOK  OF  THE  FARM. 

not  cause  the  soil  to  be  occupied  with  a  crop,  nature  will  soon  cover  it 
with  plants  which  we  regard  as  weeds.  Nay,  farther,  where  a  change 
is  thus  forced  in  the  rotation,  a  field  may  be  miscropped  in  order  to 
bring  it  the  more  quickly  into  the  legitimate  rotation  of  the  farm; 
but  in  treating  a  6eid  in  this  manner,  it  should  be  brouQ[ht  as  soon  as 
convenient  into  the  fallow  division,  and  receiye  more  than  its  proportion 
of  manure.     Graham  has  truly  said,  that — 


b 


"  Chung?  [>  the  ver;  Ufa 
And  Mial  orbmbuidry  :  'tis  cbioge  or  crop*. 
B;  BDinB  rolation  termed,  that  mskes  the  grouod 
Perform  )ti  luk  with  UDGihniuled  power." 
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•  Tha  «rth-i  ■  Ihief. 
rrom  guMrU  ■uereinaDl.'' 

The  preat  object  fm-  which  farming  ouy/if  to  be  pursued,  whether  in 
pastoral  or  arable  districts,  is  increase  to  the  fertility  of  the  soiL  The 
object,  however,  commonly  kept  in  view  in  cultivating  the  soil,  is  con- 
stantly to  derive  the  largest  amount  of  produce  from  it.  Though  these 
two  ends  are  diametrically  opposed,  as  regards  the  condition  of  the 
soil,  enlarged  crops  cannot  be  obtained  but  from  increased  fertility. 
Strange  to  say,  that  this  truth  seems  only  to  have  been  discovered  lately, 
and  it  is  its  adoption  now  as  a  rule  of  practice  that  constitutes  the 
great  difference  between  the  agriculture  of  the  present  day,  and  that 
of  former  years.  Not  many  years  ago,  cultivators  were  so  irrational 
as  to  believe  that  they  might  continue  to  reap  bulky  and  weighty  vege- 
table crops  from  the  soil,  without  having  to  return  to  it  an  equal 
weight  of  T^etahle  matter.  Their  practice  implied  the  belief)  that  a 
virtue  naturally  exists  in  the  soil,  which  enables  it  to  yield  crops  out  of 
its  abundance ;  and  the  belief  certainly  receives  support  from  the  fact  of 
soils  of  natural  fertility  yielding  largely  with  very  inadequate  culture; 
and  such  a  belief  is  naturally  clung  to  with  great  tenacity,  by  farmen 
who  cannot  conceal  from  themselves  the  mortifying  fact,  that  the  ordi- 
nary resources  of  ordinary  farms  are  unable  to  afford  a  return  of  aq  much 
matter  in  support  of  the  soil,  as  the  weight  of  the  qsop  obtained  from  .it. 
To  make  up  for  the  deficiency,  many  expedients  are  resorted  to, — such 
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as  bare-fallows,  changes  of  rotation,  lime,  and  at  length^  draining,  which 
are  all  tried  in  succession  and  in  co-operation,  in  order  to  sustain  the 
soil  in  good  heart ;  but  useful  as  all  these  auxiliaries  are,  they  are  found 
to  be  no  substitutes  for  the  one  indispensable  source  of  fertility— /arm- 
yard  manure.  It  is  admitted,  on  all  hands,  that  without  this  manure, 
or  some  equivalent,  if  such  there  be,  it  is  impossible  for  the  soil  to  con- 
tinue, for  a  series  of  years,  to  yield  abundant  crops ;  and  it  should  also 
be  admitted,  that  where  the  soil  is  not  manured  to  the  degree  to  call 
forth  its  best  energies,  a  large  amount,  both  of  time  and  produce,  is  lost 
by  a  state  of  cultivation  which  is  inefficient. 

It  was,  and  still  is,  a  very  natural  desire  in  the  farmer  to  be  able  to 
conduct  his  farm  upon  its  own  resources.  True,  he  carries  off  to  market 
a  great  weight  of  its  produce  every  year ;  but  it  is  equally  true  that 
the  farm  is,  as  it  were,  a  field  of  creation, — where  is  raised  every  year 
what  never  existed  elsewhere  before.  There  is  no  unreasonableness  in 
the  supposition  at  first,  that  the  application  of  all  the  disposable  manure 
of  the  farm,  together  with  skilful  culture,  might  sustain,  or  even  in- 
crease the  fertility  of  a  portion  of  its  soil.  It  is  easy  to  suppose,  that, 
in  addition  to  manure,  skilful  culture  on  exposing  the  soil  to  the  atmo- 
sphere, by  the  action  of  the  plough,  the  harrow,  and  the  roller,  may 
tend  to  increase  its  fertility  by  pulverisation  ;  because  observation  af- 
firms, that  where  the  natural  productions  of  the  soil  are  most  luxuriant, 
the  soil  is  deep,  and  in  a  pulverised  state.  It  is  easy  to  conceive,  when 
the  soil  is  thus  exposed  by  mechanical  means,  that  a  mutual  chemical 
reaction  takes  effect  between  its  constituents  and  the  component  parts 
of  the  air ;  and  that  the  influence  of  rain,  and  heat,  and  light,  may  so 
alter  the  tone  of  the  soil,  imparted  by  the  last  crop,  as  to  render  it  bet- 
ter for  a  succeeding  one.  It  is  easy  to  imagine,  that,  when  superfluous 
water  on  land  in  winter  is  provided  with  channels,  through  which  to 
flow  away  easily,  and  not  remain  to  consolidate,  refrigerate,  and  acidify 
the  soil,  that  the  soil  will  become  warmer,  more  easily  pulverised,  and 
more  congenial  to  vegetation.  With  all  these  means  of  melioration, 
and  with  experienced  skill,  conjoined  with  the  enriching  quality  of  every 
animal  and  vegetable  manure  available,  together  with  such  a  rotation 
of  cropping  as  to  render  those  means  effective  to  the  greatest  degree ; 
it  is,  I  say,  very  natural  in  farmers  to  expect  the  soil,  in  such  circum- 
stances, to  yield  an  increased  produce.  Yet,  after  all,  melancholy  expe- 
rience has  shewn  the  unreasonableness  of  the  expectation,  and  has 
proved,  beyond  doubt,  that  no  farm  is  able  to  sustain  the  fertility  of  its 
0oil  by  its  own  resources,  far  less  to  increase  it.  The  disclosure  is  use- 
ful, because,  though  disheartening,  it  has  not  dissuaded  the  farmer  going 
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in  quest  of  iissUtance,  nor  has  a  knowledge  of  his  wants  deterred  others 
presenting  to  hb  notice  an  almost  innumerable  host  of  succedanea.  The 
difficulty  with  him  now  is,  in  choosing  from  among  these  what  is  really 
a  useful  manure. 

Before  directing  your  attention  to  any  of  the  substitutes  for  farm-yard 
dung,  which  are  now-a-days  so  rife,  let  us  consider,  in  the  first  place,  tiie 
extent  of  the  resources  wliich  a  farm  of  mixed  husbandry  possesses  in 
supplying  itself  with  maniu'e ;  and  to  forming  a  just  estimate  of  this 
inquiry,  I  regret  to  say,  little  information  is  to  be  found  on  which  much 
reliance  can  be  placed.  It  is  a  species  of  information,  however,  worthy 
of  being  ascertained  by  experiment  on  every  class  of  soil,  and  in  ercry 
system  of  husbandry. 

Benources  of  the  Farm. — The  entire  resources  of  a  farm  consists  of  the 
straw  of  the  grain  crops,  all  the  green  crops,  whether  of  forage,  tubers, 
or  bulbs,  all  the  grass  and  hay,  all  the  dung  of  animals,  whether  con- 
fined in  the  steading,  or  at  large  in  the  fields,  all  the  weeds  picked  off 
the  fields,  and  every  other  refuse,  such  as  coarse  grasses,  scourings  of 
ditches,  &c.  Now,  on  looking  at  (1970.),  it  will  be  found  from  data  ad- 
duced there,  that  a  return  of  1  ton  of  straw  per  imperial  acre,  at  an 
average,  from  all  tlie  crops  usually  cultivated,  is  above  the  mark  for 
Scotland.  The  English  authorities,  Arthur  Young  and  Mr  Middlelon. 
estimated  the  average  at  from  1  ton  7  cwt.  to  1  too  5  cwt.  per  imperial 
acre.  The  late  Dr  Coventry  estimated  the  average  for  Scotland  at  1  ton 
1  cwt.  Judging  from  the  produce  in  the  neighbourhood  of  Edinburgh, 
I  should  say  that  1  ton  per  acre  was  quite  high  enough  an  estimate  for 
ScotUnd.  Taking  1  ton  as  the  average,  the  question  is,  What  quantity 
of  muck  will  this  afford  1  and  in  considering  this  question  yon  should 
remember,  that,  in  the  system  of  husbandry  adopted  for  illustration, 
200  acres  are  every  year  in  corn,  200  acres  in  grass,  and  100  acres  in 
fallow.  So  that  the  whole  dry  straw  of  a  farm  of  500  acres  would  only 
weigh  200  tons.  Dr  Coventry  estimates  it  as  probable,  that  straw,  after 
it  has  been  wetted  by  the  dung  and  urine  of  animals  in  courts  and  stables, 
and  by  the  rain  that  may  have  fallen  upon  it,  will  weigh  four  times 
more  than  in  the  dry  state ;  but  that  wet  litter  is  reduced  J  of  its  weight 
by  fermentation  before  it  is  applied  to  the  soil  in  the  shape  of  manure. 
The  other  | ,  together  with  the  pulse  crops,  as  pease  and  beans,  and  the 
refuse  of  the  com  crops,  such  as  chalf,  &c.,  he  supposes  may  supply 
4  tons  of  manure  from  every  acre  of  straw,  or  800  tons  in  all.  Suppos- 
ing the  hay  crop  to  weigh  IJ  ton  per  acre,  and  treated  in  the  same 
manner  as  fodder-straw,  will  afford  6  tons  per  acre  of  manure,  which 
«ver  20  acres  of  hay,  will  afford  120  tons  of  manure.     The  moist  part 
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of  the  turnip  crop  may  be  considered  as  computed  in  the  additional 
"weight  acquired  by  the  dry  straw,  after  the  turnips  have  been  used  by 
the  live-stock  in  the  courts  and  stables,  still  the  firm  portion  of  the 
crop  will  yield  a  great  return,  and,  besides,  improve  the  quality  of  the 
entire  bulk  of  manure.  Supposing  that  24  tons  is  a  fair  crop  of  turnips 
per  acre,  and  that  ^  of  this  is  available  for  manure,  6  tons  per  acre  will 
be  derived  from  this  source,  as  assumed  by  Dr  Coventry,  and  if  there  are 
69  acres  of  turnips,  the  dunghill  will  be  increased  in  weight,  if  not  in 
bulk,  by  this  means,  to  the  extent  of  414  tons.*  These  are  the  chief 
resources  of  available  manure  on  the  farm,  and  they  afford  an  aggregate 
of  1334  tons,  which,  at  15  cwt.  per  cart-load,  gives  about  1778  loads  of 
dung.  Of  these,  the  potatoes  require  20  loads  per  acre  (2411.),  15 
acres  =  300  loads.  The  69  acres  of  turnips,  according  to  the  dunging 
specified  in  (2500.),  would  be  divided  into  30  acres  of  Swedes,  at  20 
loads  per  acre  =  600  loads ;  10  acres  of  yellow,  at  16  loads  =  160  loads  ; 
and  29  acres  of  white,  at  13  loads =377  loads,  in  all  for  green  crop  1437 
loads ;  and  as  10  acres  of  bare  fallow  and  6  acres  of  tares  have  to  be 
dunged,  which  at  the  least  will  require  16  loads  per  acre,  256  loads 
will  be  required  for  this  purpose  (2824.).  This  calculation  leaves  85 
loads  over  after  dunging  the  fallow  division  to  an  ordinary  degree. 

I  suspect  that  the  quantity  of  manure  derived  from  the  farm,  as  I 
have  just  stated  it,  and  which  is  founded  on  the  data  furnished  by  Dc; 
Coventry,  gives  too  favourable  a  view  of  the  farm,  and  is  not  in  confor- 
mity with  the  experience  of  most  farmers.  I  remember  when  in  Ber- 
wickshire, on  a  farm  of  near  700  acres  of  land  of  good  stamina  for  com, 
no  manure  was  ever  bought  for  it.  It  was  fanned  on  the  5-course  shift, 
the  fallow-break  comprehending  130  acres,  and  about  90  stacks  of  15 
feet  diameter  used  to  be  built  within  and  without  the  stackyard  in  a 
good  season.  Though  the  turnips,  occupying  about  80  acres,  were  well 
dunged,  keeping  in  view  that  a  part  were  to  be  eaten  off  by  sheep,  I 
must  own  that  the  bare-fallow-break,  consisting  commonly  of  40  acres, 
the  remaining  10  being  in  potatoes  and  tares,  were  but  lightly  manured ; 
and,  no  doubt,  had  manure  been  as  plenty  as  is  represented  above,  the 
bare-fallow  land  would  have  received  more  than  it  did.  To  sustain  the 
stamina  of  the  land,  what  was  bare-fallowed  in  one  course  was  made  to 
bear  turnips  in  the  next.  I  may  mention,  in  explanation  of  the  circum- 
stances I  have  stated  regarding  this  farm,  that  it  was  situate  10  miles 
from  the  market-town,  and  neither  bone-dust,  nor  any  such  manure,  was 
in  vogue  in  those  days.     With  the  facilities  now  existing  for  obtaining 

•  Coventry's  Notes  on  the  Culture  and  Cropping  of  Arable  Land,  p.  24. 
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bntuen  bmj  eoaiutt  ^b/fit  lotatioiis  wiui  eonpwtiv# 
nd  It  tbey  plMM.    Qua  800  acre  iJMrm  rf  torn^4aiid  ia  Foii^^ 

V0A  laoiib  I  eodd  not,  fiir  tta  ftmt  few  7«an»  mttaffre  feon  ite  ONmj^ 
imirees  sore  tiiM  90  acNs  c£  tlkft  felkiw4^^  of  OOMVMiMA.iMi 
Bflw  ^jmn  of  iMproniig  cpiltare^  tfc»  qamaAtj  ngfgr  wctirieji  4I>  laiiib 
liiB  immiiiiiBg  30  aeres  boiiig  duigod  witli  wtnuMoiiB  iimyarrtr.  fiilllr 
wtth  lioii»4iiBt  and  partly  wiUi  oowa'^mig^  pmchaaad  a|  Qi.  y«r  loirit 
7a.diftdoidilA4Mmeload,  So  great  hi  the  ditwa^  of  lyaHi  nhHiiil 
kgr  feimare  in  r^gnrd  to  tbe  proportion  wUdi  Ae  ttscaw  reaUy  tiiiKS^^^ 
tbo  enff  tint  litdo  reliaiioe»  I  fears  t»M  bo  plaood  on  Or  jGiiffa<i||?l 
Oitiaiiato,  at  one  fer  general  application,  oToa  thoo^  wo  fll^^ 
acgpainted  widi  the  premiaes  feom  whidi  he  drew  hit  iiomhaaoM  vA 
fimited  eqperunent  wonld  alfecd  no gatiafeclorjr  reaolteen  fhiaeirtseii 
By  way  of  iUoatration,  I  may  jnet  mention  the  reeott  of  •ome  #3qpaKl» 
menti  which  were  tried  by  Colonel  lie  Oontnr  with  4  dliar^eBt  aifta  of 
wheat  with  a  view  to  aacottaining^tbe  qnantity  of  strew  afeded  by 
eacht  and  he  obtained  these  yery  ^ffercait  reeolti  nnder  tim  aavie  eir* 
cnmttancflB :  namelv— -> 

^^  Bou  Aw  MiMii. 

The  WMte  Downy,    yielded  48  and  4557  of  ttmw  =s  e5]b.per1iiuheL 

...  Jersey  Danzig,         ...      43} ...  4681      ...       =:  107     

...  Whittington,  ...      33   ...  7786       ...       =236      

...  Belle  Vue  Talayera^         52   ...  5480      ...       =105^ 


^•. 


The  quantity  of  straw  to  the  bushel  in  the  Jersey  Danzig  and  Belle  Yue 
Talavera  is  nearly  the  same,  though  the  gross  amount  of  produce,  which 
is  the  source  of  manure,  is  very  much  in  favour  of  the  latter ;  while 
with  the  other  two  varieties  of  wheat,  the  quantities  are  very  dissimilar 
and  disproportioned,  both  of  grain  and  straw  ;  and  on  taking  the  gross 
weight  both  of  grain .  and  straw,  the  diversities  and  disproportions  are 
just  as  great, — ^thus : — 

lb.  lb. 

Of  White  Downy^    tbe  grain  weighs  2976^  tbe  straw  4557=^little  more  than  |  times, 

...  Jersey  Danzig,         ...  ...         2740,        ...       4681=      |  ... 

...  Whittington,  2013,        ...       7786=      Sf  ... 

...  Belle  Vue  Talavera,  ...         3172,        ...    ^  5480=      U  ... 

It  is  clear,  therefore,  that  any  results  on  this  subject  that  should  com- 
mand general  credence  are  yet  to  be  derived  from  experiments  coa^ 
ducted  on  a  large  scale  throughout  the  country. 

*  JoumM  of  the  Royal  Agrioaltoral  Society  of  Kngland,  vol.  L  p.  123. 
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Farm-yard  dung. — The  acknowledged  tiniversal  applicability  of  farm- 
yard dung  to  every  other  article  of  the  kind,  may  arise  from  its  very 
complex  composition  affording  nourishment  to  every  kind  of  plant  raised 
on  the  farm.  It  is  a  compound  of  straw  of  various  kinds,  of  horse-dung, 
cattle-dung,  pigs'-dung,  of  the  urine  of  those  animals,  of  whatever  dung 
the  poultry  may  have  dropped  in  their  peregrinations  through  the  differ- 
ent  court-yard^  and  of  rain-water,  but  of  the  sorts  of  dung,  much  the 
largest  proportion  consists  of  that  of  cattle.  Analyses,  I  believe,  have 
been  made  of  farm-yard  dung,  in  the  state  it  is  applied  to  the  land,  but 
as  portions  vary  in  composition,  according  to  the  proportion  of  the  dif- 
ferent sorts  of  dung  and  urine  it  contains,  it  will  be  more  satisfactory  to 
give  the  analysis  of  each  component  part,  than  of  the  whole  together, 
though  it  is  the  aggregate  which  plays  the  important  part  in  the  econo- 
my of  a  dunghill.  Of  the  various  constituents  of  straw  you  have  already 
been  made  acquainted,  in  (1965.)  and  (1966.). 

The  composition  of  cattle  and  horses'  dung  and  urine  is  as  follows : — 


cows'  DUNO. 

cows'  UBINB. 

Hailden, 

Bnnde. 

Phosphate  of  Ume, 

10.9 

Chloride  of  potassium  and  sal  am- )     ^^ 

maguesia,        , 

10.0 

monia,     •        •        .        . 

) 

Perphosphate  of  iron,  • 

8.5 

Sulphate  of  potash,     . 

6. 

liime,    ... 

1.5 

Carbonate  of  potash,  . 

4. 

Gypsum,      .... 

3.1 

lime,      .        f 

3. 

Chloride  of  potassium,  ^ 
copper,       / 

traces^ 

Urea,          .... 

4. 

Water,       .        .        ,        . 

.    650. 

Silica,           .        •        .        . 

63.7 

Loss,            .... 

1.3 

horses'  ueins. 

682. 

100.0 

horses'  dung. 

Jackson. 

Vaaquelin. 

Phosphate  of  lime. 

5.00 

Carbonate  of  lime,    . 

11. 

Carbonate  of  lime. 

18.75 

...          .  > .     Boua,    •         . 

9. 

Phosphate  of  magnesia, 

36.25 

Hippurate  of  soda. 

24. 

Silica,         .... 

40.00 

Chloride  of  potassium, 

9. 

Urea,        ...» 
Water,     .        .        .        , 

7. 
.      940. 

100.00 

1000. 

I  am  not  aware  of  any  analysis  of  pig's-dung,  but  Spreugel  examined 
pig's  urine»  when  the  animal  was  fed  on  corn  offal,  and  found  it  to  con- 
sist of— 


■  ''%?^W^'  - 


t  or  tHB  FASM. 


100,000* 


Of  the  ori^n  of  all  thcso  substanedi  in  the  urine  and  ilung  of  animals, 
and  of  the  use  of  thcni  as  a  manure  tO  the  soil,  I-iebig  thus  expresses 
himself  in  his  own  jieculiar  manner :  "Ithat  been  shewn,"  he  sajs,  '-hy 
an  examination  of  fa.-ces.  and  of  urine,  tbat  tlie  mineral  ingredients  of 
the  food — the  alkalis,  salts,  and  silica — are  eliminated  in  these  excre- 
ments. I'rine  contains  all  the  soluble  mineral  substances  of  the  food, 
while  the  ficces  contain  the  ingredieoto  insoluble  in  water.  As  the  food 
is  burned  in  the  body  just  as  it  would  be  in  a  fire-place,  the  urine  may 
be  said  to  contain  the  soluble  salts  of  tite  »shcs,  and  the  fieces  the  in- 
soluble salts.  These  analyses  shew,  as  nearly  as  can  be  expected  from 
experiments  of  this  kind,  that  all  the  constituents  of  the  ashes  of  the 
fooi  are  again  obtained,  witliotit  alteratitHi,  in  the  BoBd  and  liqmd  ex- 
prementB  of  the  horse  and  cow.  The  action  produced  npon  ooi  fields  hj 
the  liqnid  and'  solid  excrements  of  animals  ceases  to  be  mystetioas  or 
enigmatical,  as  soon  as  we  have  attained  a  knowledge  of  their  mode  of 
origin."+  Here,  then,  a  mutual  reproduction  goes  on  between  the  food 
and  the  dung  of  animab ;  whatever  ingredients  animals  consume  in  their 
food,  those  only  they  can  and  do  void  by  their  dung  and  urine,  and  these 
again  constitute  the  best  manure  for  rabing  the  food  upon  which  the 
ttntmala  feed-  It  follows  that  the  ingredients  afforded  by  straw,  hay, 
turnips,  and  potatoes,  arc  voided  as  dung  and  urine  by  the  animals  which 
feed  upon  them,  and  that  the  dung  derived  from  them  makes  the  best 
maniu'e  for  raising  the  same  crops.  It  follows  also,  tbat  the  farm  itself 
is  the  best  source  of  the  manure  that  should  be  applied  upon  it.  Also, 
that  could  the  whole  food  consumed  on  the  farm  be  returned  again  to 
the  soil,  in  the  shape  of  dung  and  urine,  it  would  continue  to  yield  with- 
out diminution  ;  but  this  is  impracticable,  because  the  animals  which 
are  fed,  take  away,  in  increased  size  of  body,  and  the  animals  wrought, 
in  muscular  energy,  much  of  the  ingredients  of  the  food  they  consume, 
so  that  the  soil  must  be  supplied  with  manure  from  other  sources  to  be 

•  JournrioflhoRoy«l  Agricultural  Socielj  of  Englsod,  vol.  1,  p.  462. 

'  I.ieliig'B  Chemistry,  JD  iu  apfiliciilioii  to  Agriculture  unj  Phjuologv.  p.  176-7.     Editinn 
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able  to  sustain  its  fertility,  and  much  more  so  to  increase  it.  This  con- 
clusion, which  reasoning  may  have  arrived  at,  is  that  derived  from  ex- 
perience. 

Assuming  this  to  be  the  best  general  theory  that  can  be  given  of  the 
source  of  manure  for  a  farm,  we  may  make  the  same  remark  which  Pro- 
fessor Johnston  does,  when  speaking  of  the  particular  crops  of  a  rota- 
tion :  *^  It  may  be  said  that  this  explanation  seems  to  imply  that  the 
same  kind  of  crop  may  be  reaped  from  the  same  soil  for  an  indefinite 
number  of  years,  by  simply  adding  to  it  what  the  crop  carries  off.  This 
is  certainly  implied  in  the  principle ;  and  if  we  knew  exactly  what  to 
add  for  each  crop,  we  might  possibly  attain  this  result,  except  in  cases 
where  the  soil  undergoes  some  gradual  chemical  alteration  within  itself, 
which  it  may  require  a  change  of  treatment  to  counteract^'*  In  con- 
nection with  this  view  of  the  subject,  practice  appropriates  the  several 
sorts  of  dung  in  a  determinate  way.  For  example,  horse-dung  is  pre-t 
ferred  for  potatoes,  cow-dung  for  turnips,  and  care  is  taken  not  to  apply 
pig's  dung  to  potatoes,  as  it  will  inevitably  impart  a  strong  disagreeable 
taste  to  them. 

Farm-yard  dung  is  always  applied  in  Scotland  to  the  soil  when  it  is 
under  the  operation  of  the  plough,  that  is,  it  is  always  buried  under  a 
portion  of  the  soil ;  and  the  object  of  this  treatment  is  to  secure  all  its 
volatile  ingredients,  as  well  as  its  more  solid  constituents.  In  England, 
however,  it  is  extensively  employed  in  top-dressing  old  meadow-land, 
which  is  made  to  produce  hay  every  year ;  and,  no  doubt,  if  well  fer- 
mented, and  applied  in  moist  weather,  the  soil  will  derive  much  benefit 
from  it,  and  some  such  application  is  necessary,  when  the  entire  produce 
of  the  grass  is  carried  off,  as  is  the  case  with  the  hay  crop.  But  it  caa* 
not  admit  of  doubt  that  this  practice  occasions  much  waste  of  manure ; 
very  much  of  its  volatile  part  must  be  dissipated,  and  much  of  its  solid 
part  dried  by  wind  and  heat  The  practice  is  indicative  of  bad  farm- 
ing, for  two  reasons  which  ought  to  be  conclusive  with  a  good  farmer. 
The  first,  as  I  have  already  stated,  is  the  waste,  to  whatever  extent,  of 
valuable  manure  which  it  occasions ;  and  the  other  reason  is,  that  as  old 
meadow-land  is  not  included  in  the  rotation  of  the  rest  of  the  farm,  the 
manure  it  receives  is  so  far  a  robbery  of  the  arable  farm,  while  it  may  re- 
turn no  manure  at  all,  as  all  the  hay  may  be  sold  and  carried  off  The  rota- 
tion usually  followed  in  England,  in  conjunction  with  old  meadow-land, 
is,  as  I  have  already  mentioned  in  the  preceding  section,  the  4-course 
shift,  a  course  which  it  is  impossible  to  uphold  on  any  farm  without  the 

*  Johnston's  Lectures  on  Agricultural  Chemistry  and  Qeology,  p.  719. 
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assistance  of  extraneous  manure,  tt  is  evident,  therefore,  that  top- 
dressing  old  meadow-land  with  farm-yard  dung  from  another  portion  of 
the  farm  which  is  in  a  diflerent  course  of  management,  b  a  scoarging 
Bystem  for  any  nrable  land,  and  is,  on  that  account,  bad  farming. 

Farm-yard  dung  is  also  used  in  conjunction  with  other  manores. 
Bones  and  guano  are  used  along  with  it  in  the  raising  of  turnips ;  and  1 
am  satisfied  this  is  the  best  way  of  raising  turnips,  whether  they  are  to 
be  partly  eaten  off  with  sheep,  or  entirely  carried  away,  and,  at  the  same 
time,  of  maintaining  the  slatnina  of  the  soil,  that  is,  its  power  of  endur- 
ance under  any  system  of  cropping. 

The  durability  of  farm-yard  dung  is  its  great  recommendation  as  a 
manure.  Doubtless  it  is  applied  in  large  quantities,  not  less  than  from 
10  to  20  tons  per  imperial  acre,  but  a  great  proportion  of  this  weight 
consists  of  water,  even  of  well  fermented  dung ;  and  were  it  practicable, 
or  even  proper  to  evaporate  this,  and  thereby  greatly  reduce  the  weight, 
I  am  doubtful  that  the  efficacy  of  the  manure  thereby  would  be  impaired. 
I  am  persuaded  that  the  tirst  evaporation  from  a  dunghill  under  fermen- 
tation consists  entirely  of  water,  and  that  not  only  a  strong  fermenta- 
tion, but  one  conducted  in  an  advanced  part  of  the  season,  say  not  bo- 
fore  April,  is  required  before  the  constituents  of  a  dunghill  are  begun 
to  be  dissipated.  It  is  only  after  a  ulronj  smell  is  emitted,  that  a  decom- 
position of  parts  is  accomplished ;  for  as  to  ammouiacal  vapours,  flying 
off  ammonia  has  too  strong  affinity  for  water  to  leave  the  dunghill  be- 
fore it  becomes  dry  enough.*  For  there  is  much  virtue  in  the  lap  of 
dung,  as  the  experience  of  every  dry  season  confirms ;  and  it  is  verj 
difficult  to  evaporate  the  entire  sap  from  a  well-mixed  dunghill,  as  the 
state  of  such  dung  shews  even  after  fermentation  has  ceased  in  it. 

Dung  is  applied  at  the  commencement  of  every  rotation  of  crops 
with  the  fallow  green-crops,  and  with  bare  fallow  ;  and  when  applied 
at  any  other  time,  it  is  near  the  termination  of  a  long  rotation.  A 
rule  for  the  quantity  of  farm-yard  dung  to  be  applied  acccrding  to  the 
length  of  the  rotation,  as  given  by  Dr  Coventry  is,  that  5  tons  per  acre 
are  required  every  year  to  sustain  the  fertility  of  soil ;  and  therefore  land 
which  is  dunged  every  4  years  in  a  rotation  of  4  courses,  should  receive 
with  the  fallow-crop  20  tons  per  acre ;  in  a  5-courEe  shift,  26  tons  ;  in 
a  6-course  shift,  30  tons,  and  so  on.t  These  quantities  constitute,  no 
doubt,  a  sufficient  manuring  to  ordinary  crops  ;  but  it  appears  to  me  to 
be  reversing  the  order  of  propriety,  to  give  land  under  the  severest  6luft-<- 

•  Profeuor  Henalow'i  nigg«it«d  eiperimeDta  in  Suffolk,  m>;  In  tine  cImt  op  thif  nb- 
Ject 

t  Cov«ntr7**Ni>twontli*CiiltDrauidCroppiiiBof  Anbl«IiUd,]k«. 
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a  4-course  one — ^the  smallest  modicum  of  manure,  when  it  should  receive 
the  largest ;  for  there  is  surely  truth  in  the  observation,  that  land  grazed 
with  stock  becomes  ameliorated  in  condition — actually  increased  in  fer- 
tility. A  6-course  shift,  therefore,  having  3  years  of  grazing,  should 
require  less  instead  of  more  manure  even  at  a  time  than  a  ^-course  one 
on  land  of  similar  quality. 

Human  ftBces. — ^The  food  of  man  being  of  the  richest  and  most  varied 
description,  human  feces  and  urine  should  contain  valuable  and  nu- 
merous ingredients  as  manure ;  and  if  the  principle  be  sound,  which 
Liebig. maintains,  that  animals  fed  on  a  certain  kind  of  food  void  excre* 
ments  best  suited  as  manures  for  raising  that  food,  then  the  food  of  man 
fibould  best  be  raised  from  his  own  excrements  manuring  the  soil  The 
analysis  of  Berzelius  of  human  urine  and  faeces  gives  the  following  con- 
stituents in  1000  parts : — 


HUMAN  XTRINE. 

Urea, 

Free  lactic  acid,  lactate  of  ammo- 
nia, and  animal  matters  not  se- 
parable from  them^ 

Uric  acid, 

Mucus  of  the  bladder, 

Sulphate  of  potash, 
•  a .       •  •  •     BOvia, 

Phosphate  of  soda, 
ammonia. 

Chloride  of  sodium. 

Muriate  of  ammonia. 

Phosphate  of  magnesia 

Silica, 

Water, 


and  lime. 


HUMAN  FJECES. 

30.10    Phosphate  of  lime,    . 

magnesia 

Traces  of  gypsum,    . 
17.14    Sulphate  of  soda, 

1.00        potash,  . 

0.32    Phosphate  of  soda,   . 

3.71     Carbonate  of  soda,    . 

8.16    Silica, 

2.94    Carbonaceous  residue  and  loss, 

1.65 

4.45 

1.50 

1.00 

0.03 
933.00 


} 
} 


100. 


8. 

a 

16. 
16. 

150. 


1000.00 


In  regard  to  what  man  returns  to  the  soil  irom  which  he  extracts  his 
own  nourishment,  it  is  thus  represented  by  Liebig : — *•  The  importation 
of  urine  or  of  solid  excrements  from  a  foreign  land  is  quite  equivalent  to 
the  importation  of  com  and  cattle.  All  these  matters,  in  a  certain  time, 
assume  the  form  of  corn,  flesh,  and  bones  ;  they  pass  into  the  bodies  of 
men,  and  again  assume  the  same  form  they  originally  possessed.  The 
only  true  loss  that  we  experience,  and  that  we  cannot  prevent  on  account 
of  the  habit  of  our  times,  is  the  loss  of  the  phosphates,  which  man  carries 
in  his  bones  to  the  grave.  The  enormous  quantity  of  food  which  man  con- 
sumes during  the  60  years  of  his  life,  and  every  constituent  of  it  that  was 
derived  from  our  fields,  may  again  be  obtained  and  restored  to  them.   It 
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is  quite  certain  timt  it  is  only  in  the  bodies  of  our  youth,  and  in  those  (^ 
growing  animals,  that  a  certain  quantity  of  phosphate  of  lime  is  retain- 
ed in  the  bones,  and  of  alkaline  phosphates  in  the  blood-  With  the  ex- 
ception of  this  extremely  small  proportion,  in  comparison  with  the  actual 
quantity  existing  in  the  food,  all  the  salts  with  alkaline  hases,  and  all 
(he  phosphates  of  lime  and  magnesia  which  animals  daily  consume  io 
their  food — in  fact,  therefore,  all  the  inorganic  ingredients  of  the  food — 
are  again  obtained  in  the  solid  and  liquid  excrements."* 

Human  feces  constitntes  a  most  efficient  manure  in  the  raieing  of 
turnips,  but  its  tenacity  renders  it  very  dithcult  of  application  to  the 
soil ;  and  this  is  the  case,  whether  it  be  comraiied  with  a  common 
dunghill,  or  with  earth,  ehatf,  or  saw-dust,  because  none  of  these  suh- 
stances  unite  with  it  readily.  It  may  be  mixed  with  any  of  these  in- 
gredientst  or  applied  alone,  and  if  so,  sparingly.  As  to  the  offensive- 
nesa  of  its  odour,  which  many  work-people  stickle  at,  it  may  be  over- 
come, by  sprinkling  occasionally  over  it,  when  being  removed,  a  solu- 
tion of  the  chloride  of  lime.  This  solution  may  be  purchased  in  quart 
bottles  at  only  Is.  each,  and  it  should  be  diluted  with  14  times  its  bulk 
of  water  when  used.  There  is  great  waste  of  this  valuable  manure 
near  dwelling-houses  and  farm -steadings ;  and  though  necessaries  were 
erected,  they  would  remain  neglected.  I  think,  however,  their  neglect 
greatly  arises  from  their  bad  construction  and  position.  Tbey  are  nsnally 
no  larger  than  a  sentry -box,  and  devoid  of  convenience,  far  less  of  com- 
fort ;  and  they  are  generally  placed  so  close  to  the  dwellings  of  tbe  people, 
or  in  so  conspicuous  a  place,  that  they  become  a  nuisance  repulsive  to 
the  most  insensitive.  To  make  them  really  available  for  the  purpose  in- 
tended, there  should  be  2  sets  of  them,  1  for  women  and  1  for  men. 
Each  set  should  consist  of  a  house  sufficiently  large  to  contain  2  seats 
with  covers,  for  adults,  and  1  seat  for  children  ;  the  floor  should  be  ele- 
vated at  least  1  step  from  the  ground,  and  covered  with  stout  pavement 
or  boards ;  the  walls  and  ceiling  should  be  plastered  and  whitewashed 
with  size  to  prevent  the  washing  being  rubbed  off;  there  should  be  ft 
small  glazed  window,  partly  movable  to  let  iu  fresh  air ;  and  a  stout  door, 
provided  with  a  strong  latch-lock,  for  entering  by  a  key  from  withont, 
and  a  wooden  bar  to  fasten  it  from  within.  A  latch-key  <^  different 
construction,  should  be  provided  for  each  necessary  to  be  used  respec- 
tively by  tbe  men  and  women.  The  sites  of  those  houses  should  not  be 
close  to,  nor  far  from,  tbe  dwelling-houses,  but  in  a  retired  place,  suffi- 
ciently screened  in  front  with  shrubs,  and  each  set  should  be  provided 

t*  ■pplicatloii  to  Agrkulture  lod  Phjtiologj,  p.  ITS— 18.  EdiUciB 


OF  FERTILIZING  THE  SOIL  BY  MEANS  OF  MANURES.  1233 

with  a  dnng-court  behind,  having  easy  access  for  carts.  The  cattleman 
should  sprinkle  a  little  rich  earth,  set  down  for  the  purpose,  over  these 
courts  every  day.  Were  such  commodious  necessaries  provided  on  every 
farm,  with  an  understanding  that  each  family  was  responsible  for  their 
2  keys ;  were  each  family  bound  to  keep  the  2  houses  clean  by  turns  for 
a  week ;  were  the  duty  imposed  on  the  steward  to  see  that  the  houses  are 
kept  clean  every  week,  and  to  demand  a  sight  of  the  keys  when  he  chose ; 
were  such  regulations  enforced  for  a  short  time,  as  a  strict  injunction 
from  the  master,  I  am  satisfied  they  would  be  adopted  and  acted  upon 
with  as  much  willingness  as  other  duties  are  usually  fulfilled  by  country 
servants.  Besides  these  houses,  small  tanks,  easily  removable,  placed 
near  the  dwellings,  would  be  a  means  of  collecting  an  immense  quantity 
of  urine  in  the  course  of  a  year. 

Human  fseces  is  mixed  with  other  ingredients,  and  sold  under  various 
denominations,  such  as  pondrette,  animalized  carbon,  desiccated  com- 
post, and  the  like.  When  such  a  composition  is  honestly  formed,  it  can- 
not fail  to  make  a  powerful  manure ;  but  the  farmer  has  no  security 
against  adulterations,  and  it  is  well  known  he  is  plundered  at  all  hands 
by  the  imposition  upon  him  of  useless  compounds.  For  my  own  part,  I 
can  say  that  when  the  animalized  carbon  first  came  to  this  country,  about 
20  years  ago,  it  raised  turnips  as  well  and  as  cheaply  as  bone-dust ;  but 
it  soon  fell  far  short  of  its  first  exertions,  though  it  rose  in  price  as  it  fell 
in  value.  So  with  desiccated  compost ;  I  have  tried  it  in  comparison 
with  farm-yard  dung,  pigeons'  dung,  and  rich  vegetable  mould,  and  so 
far  was  it  from  being  a  manure  at  all,  that  even  the  black  mould  taken 
from  the  bottom  of  an  old  stone-dyke  raised  better  turnips.  Indeed,  it 
scarcely  afforded  a  better  result  than  some  drills  which  were  not  dunged 
at  all,  but  were  sown  with  turnips,  by  way  of  contrast,  and  as  a  standard 
of  comparison.  I  am  sure  many  farmers  have  been  grievously  deceived 
in  the  purchase  of  manures,  and  this  being  the  case,  every  compound  he 
wishes  to  try,  he  should  mix  for  himself  at  home  with  the  genuine  ingre- 
dients of  which  it  should  consist.  Such  a  precaution  is  necessary,  for  to 
be  deceived  in  the  particular  of  manure,  is,  in  efiect,  to  incur  the  loss  of 
a  whole  year's  crop,  and  such  a  loss  involves  not  merely  individual,  but 
national  interests. 

Bone-dust. — ^The  composition  of  this  substance,  which  is  of  so  much 
worth  to  the  farmer,  I  have  already  given  in  (2529.),  and,  on  account  of 
its  containing  so  great  a  variety  of  constituents,  it  is  a  true  and  valuable 
manure.  It  is  now  believed  that  the  phosphate  of  lime»  with  which  they 
most  abound,  is  the  most  valuable  ingredient  in  the  manure  of  bones. 
Bone-dust  exhibits,  however,  a  peculiarity  in  its  effects,  as  a  manure,  which 
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seems  inexplicable,  namely,  that  a  given  quantity  produces  a  maxlmam 
effect.  Thus,  I  have  tried  12, 16,  20,  and  24  bushels  per  acre  with  white 
globe  turnips,  and  found  the  crop  to  improve  with  12  to  16  bushels ;  but 
what  is  remarkable,  neither  the  20  nor  the  24  bushels  gave  a  greater 
crop  than  the  16.  This,  no  doubt,  may  be  explained  from  the  probability 
of  the  turnip  requuing  only  a  certain  quantity  of  nourishment,  which  the 
16  bushels  supplied,  and  this  may  account  for  the  amount  of  the  turnip 
crop  received ;  but  it  cannot  account  for  the  insensible  effects  upon  the 
succeeding  crops,  for  neither  the  barley,  the  grass,  nor  the  oats  whi^h 
followed  the  turnips  in  the  rotation,  were  in  the  least  more  increased  in  bulk 
and  quantity  with  the  20  and  24  bushels  than  with  the  16,  though  the  16 
yielded  better  than  the  12.  We  cannot  conceive  that  the  soil  received 
no  ^oater  benefit,  aa  regards  condition,  from  24  than  from  16  bushels, 
yot  the  crops  indicated  no  difierence  whatever.  It  is  true  1  did  not  mea- 
sure and  weigh  every  bushel  and  ton  of  the  produce,  but  1  had  the  same 
means  of  judging  them  all, — namely,  by  minute  inspection.  I  knew  that 
the  respective  quantities  of  manure  and  seed  were  applied  during  the  en- 
tire rotation  on  very  similar  soil  in  quality  and  situation,  in  the  same  field, 
and  on  the  same  day.  Nor  were  these  comparative  experiments  con- 
ducted on  a  very  small  scale,  such  as  J  of  an  acre ;  for  each  portion  com- 
prehended 4  long  ridirt-s  of  15  feet  in  width,  containing  not  less  than 
li  acre.  There  were  other  results  brought  out  by  this  experiment.  The 
tm'nips  were  all  carried  off  the  ground,  that  is,  none  were  eaten  o£F  with 
sheep,  as  the  i  should  have  been,  and  in  so  far  the  clearing  of  the  field 
after  bone-dust  was  an  act  of  bad  farming ;  but  the  robbery  was  com- 
mitted from  necessity,  as  there  was  a  deficiency  that  season  of  dunged 
turnips  for  the  cattle,  whilst  the  turnips  raised  by  bones  were  more  ex- 
tensive than  the  sheep  I  bad  could  overtake.  Though  an  act  of  bad 
{arming,  the  experiment  proved  two  important  particulars ;  _firsl,  that 
bone-dust  of  itself  benefits  the  whole  crops  of  a  rotation  ;  the  barley, 
grass,  and  oats,  that  followed  the  turnips,  were  all  good;  and,  second, 
they  were  equally  good,  turnips  included,  with  similar  crops  raised  io 
the  same  field,  and  on  the  same  soil,  with  16  tons  of  well-made  &na- 
yard  dung.  Indeed  the  grass  was  in  quality  much  finer.  So  we  may 
conclude,  that  1  bushel  of  good  bone-dust  is  equal  in  effect  upon  crops, 
during  a  S-course  rotation,  to  I  ton  of  farm-yard  dung.  It  does  not 
follow,  however,  from  this  result,  that  that  small  quantity  of  bone-duEt 
will  sustain  the  enduring  fertility  of  soil  for  many  years  like  dung. 

Perhaps  there  is  no  way  of  applying  bone-dust  so  efficaciously — and 
certainly  there  is  Done  in  my  estimation — as  upon  farm-yard  dunj^. 
Drill  the  land  for  turnips,  say  with  12  cart-loads  of  dung,  and  then  sow 


OF  FERTILIZING  THE  SOIL  BY  MEANS  OF  MANURES.  1235 

* 

the  seed  with  8  or  10  bushels  of  bone-dust.  The  bone-dust  secures  the 
early  progress  of  the  plant,  and  the  dung  sustains  it  after  the  roots  strike 
into  it  Such  turnips  eaten  off  with  sheep,  should  put  and  keep  any 
land  in  good  heart.  With  8  bushels  of  bones,  and  finely  riddled  coal- 
ashes  at  pleasure,  an  excellent  crop  of  turnips  may  be  raised  for  sheep. 
Guano. — ^This  is  a  foreign  substance,  which  has  only  recently  been 
introduced  into  the  country  as  a  manure.  It  is  just  the  dung  of  birds, 
and  is  perhaps  no  better  manure  that  that  of  our  own  sea-birds  would 
be,  could  it  be  preserved ;  but  no  sooner  is  it  voided,  than  the  rain  and 
snow,  and  waves  of  the  ocean,  wash  it  away;  whereas,  in  the  tropics, 
whether  in  America  or  Africa,  the  heat  defecates  and  preserves  it 
immediately  on  being  voided.  It  is  a  compound  containing  many  in* 
gredients,  as  may  be  seen  from  the  following  analyses : — 

Bj  Bartels.       By  VolckeU 

Muriate  of  ammonia, 6<500               4<^ 

Oxalate  of  ammonia, 13.351              10.6 

Urate  of  ammonia, 3.244               9.0 

Phosphate  of  ammonia, 6.250               6.0 

Waxy  substance, 0.600 

Sulphate  of  potash,            4.227               5.5 

soda, 1.119               3.8 

Phosphate  of  soda,    .......  5.291 

magnesia  and  ammonia^       ...        •  4.196               2.6 

Chloride  of  sodium^ 0.100 

Phosphate  of  lime; 9.940             14.3 

Oxalate  of  lime, 16.360               7.0 

Alumina,            0.104 

Residue  insoluble  in  nitric  acid,         ....  5.800               4.7 

Loss,  consisting  of  water,  ammonia^  and  organic  1  .  ^^ 

matter,  not  estimated, )  * 

In  the  short  time  since  the  introduction  of  guano,  it  has  proved  itself 
a  true  and  valuable  manure.  When  tried  on  turnips  against  farm-yard 
dung,  at  the  rate  of  only  3  cwt.  per  acre,  it  produced  20  cwt.  6  stones,  on 
a  similar  piece  of  ground,  that  18  cubic  yards  of  dung  per  acre  produced 
19  cwt.  2  stones.  Tested  against  bone-dust,  at  the  rate  of  16  bushels, 
.  and  coal-ashes  8  bushels,  together  24  bushels  per  acre,  which  produced 
19  cwt.  2  stones,  guano,  at  the  rate  of  3  cwt.  per  acre,  yielded  23  cwt. 
2  stones.  Against  bone-dust  alone,  at  the  rate  of  16  bushels  per  acre, 
which  produced  24  cwt.  7  stones,  guano,  at  the  rate  of  2  cwt.,  produced 

*  Liebig'd  Chemistry,  in  its  application  to  Agricultare  and  Physiology,  p.  ISl.     Editioa  of 
1843. 
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SI  cwt.  4  stcmes.*  Chiano  is  Terjr  effieackms  for  tarnipe,  alcbg  wiA  a^ 
littie  farm-yard  dm^.  Its  fame  as  m  mamire  is  now  esCabliAed,  tibcmi^' 
«s  a  sabstaiic^  ynMeh  would  make  a  good  maiiiire»  it  was  ksiown  and 
etamined  by  Sir'Homj^iry  Davy  more  tiian  40  years  ago*  Sueh  is  Ae^ 
dteaiid  tat  it,  that  its  price  is  aboat  L.10  per  ton,  and  it  readied,  in  dii^ 
simm^  of  1844,  to  L.14.  Tbe  Tahe  of  bone-dnst,  in  conseqaeneoi  kas 
fidlen  to  Ifl.  9d*  per  bndie].  In  the  use  at  guano  precantioa  is  re^pnnti^' 
as  it  is  apt  to  aShct  the  vitality  of  seeds  sown  in  contact wHli  it,  so  tiiatr 
a  little  fMfffh  between  it  and  thid  seed  is  necessary. 

JPfffeomi^  duKiff^ — ^This  mannrei  I  have  no  donbt,  would  be  as  valuable 
as  gnttbio^  coold  it  be  obtained  m  sniBbnent  <]puintity.  I  luive^  trbd  la 
niie^tornips  witli  it,  and  sncoeeded  to  admiratkm ;  and  one  aeassii*^ 
1828^  I  nused  Swe^sh  turnips  with  4  double  cart  loads,  The^^saa^ 
was  applied  in  the  drill  with  a  shoyel  by  guess,  but  having  the  dedre  to 
make  H  go  as  fiur  as  possible,  I  suspected  .that  I  had  stinted  die  lai^  of 
mantire.  The  seed  was  afterwards  sown  upon  the  drill,  whidh  bomd 
the  ^nngt  and  the  crop  tiiroughout  Ae  season  was  very  superior  16  tiiat 
from  fiurm-yard  dung  or  bone-diust  The  Wfas  proved  large,  and  a  heavy 
crop.;. but  I  had  not  leisure  at  the  time  to  attend. to  partteubuRp*  Next 
season  Ae  dove-cot  only  yielded  1  double  load  of  dung,  but  so  0ur  as  it 
went,  I  was  equally  successful  in  raising  Swedish  turnips.  Tanners,  I 
believe,  will  ^ve  a  high  price  for  pigeons'  dung,  as  1  have  been  offered 
16s.  per  ton  for  it ;  but  I  would  advise  you  rather  to  use  it  at  home  for 
Swedish  turnips.  I  have  seen  it  stated  somewhere,  that  50  bushels  of 
pigeons''  dung ;  or  40  bushels  of  pigeons'  dung  with  8  bushels  of  rape- 
dust  ;  or  from  12  to  15  bushels  of  pigeons'  dung^  with  12  to  15  bushels 
of  bone-dust,  are  sufficient  to  raise  turnips  equal  to  a  good  dunging  of 
farm-yard  manure.  My  opinion  is,  that  pigeons'  dung  is  as  efficacious 
as  guano,  or  at  least  as  bone-dust,  and  that,  therefore,  those  quantities 
of  pigeons'  dung  are  much  too  great  per  acre  imperial.  When  pigeons' 
dung  is  wetted  with  water,  it  ferments  rapidly,  and  in  a  few  days  may 
be  riddled  and  mixed  with  equal  quantities  of  ashes,  and  sown  for  tur- 
nips, at  32  bushels  per  acre.  When  this  mixture  is  spread  in  January 
or  February,  out  of  carts,  as  a  top-dressing  on  new  grass,  it  is  said  to 
make  it  fit  for  cutting  14  days  earlier  than  the  ordinary  time.  Whether 
these  statements  are  strictly  correct,  I  cannot  say  from  my  own  expe- 
rience, but  they  are  worth  testing  by  experiment. 

Pigeons'  dung  has  been  chemically  examined.  "  The  excrements  of 
pigeons,"  says  Sprengel,  "  have  been  chemically  examined  by  Sir  Hum- 

•  Transactions  of  the  Highland  and  Agricultural  Society,  for  October  1843,  p.  70-2. 
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keif.     Davy  Cound  in  100  parts  by  weight  23  parta 
•  iu  water,  consisting  of  urea,  urate  of  ammonia, 
L  some  others.     According  to  my  own  experiments, 
Jf&lf  a  year  old  contained  only  16  per  cent,  of  bodies  so- 
l  consisting  of  very  little  urea,  but  of  a  large  proportion 
{  sulphate,  and  muriate  of  ammonia,  common  salt,  and  sul- 
lotash.     The  other  84  parts  insoluble  in  water  consisted  of 
silica,  phosphates  of  Ume  and  magnesia,  traces  of 
I,  and  oxides  of  manganese  and  iron.    The  abundance  of  soluble 
inces  explains  the  quick  effect  of  pigeons'  dung,  and  also  shews  us 
a  more  the  great  vulue  of  mineral  manure.'"     Hence  the  propriety 
■applying  pigeons'  dung  fresh,  or  of  strewing  the  floor  of  the  dove-cot 
jth  soil  abundant  in  humus,  for  the  ammonia  of  the  dung  to  combine 
"  with  the  humic  acid  of  the  earth. 

figh  garbage. — In  (isliiug  villages,  where  fish  are  smoked  or  salted,  a 
considerable  quantity  of  fish  refuse  may  be  obtained,  and  it  constitutes 
an  efficient  manure  for  every  kind  of  crop.  On  the  east  coast  of  Scot- 
land, 30  barrels  of  fish  heads  and  guts,  half  of  cod  and  half  of  haddock, 
are  enough  of  manure  for  1  acre.  The  barrel  contains  30  gallons,  and  4 
make  a  cart-load.  The  refuse  sells  at  Is.  6d.  per  barrel,  and  so  does 
liver  and  oil  refuse.  In  preparing  fish  refuse  for  manure,  it  is  emptied 
from  the  barreb  on  a  headridge  of  the  field  to  be  manured,  and  mixed 
with  a  quantity  of  earth  sufficient  to  cover  the  refuse  completely.  It  is 
driven  fresh  to  the  field  whenever  a  supply  can  be  obtained  from  the 
fishers.  In  2  or  3  months  the  compost  is  ready  for  use ;  and  as  a  ma- 
nure for  turnips  is  superior  to  farm-yard  dung,  and  equally  beneficial 
on  light  and  heavy  soils.  When  used  for  turnips,  the  compost  b  spread 
with  shovels  out  of  the  cart  along  the  drills,  at  the  rate  mentioned ; 
over  which  the  drilb  are  split,  and  the  seed  sown  along  the  drills  by  the 
machine.  Of  course,  it  may  be  applied  to  bare  fallow  for  wheat,  as  well 
as  for  green  crops.  It  is  sometimes  laid  on  as  a  top-dressing  in  autumn 
upon  lea,  and  ploughed  in ;  and,  as  may  be  expected,  the  succeeding  oats 
prove  an  excellent  crop.  Swedbh  turnips  are  afterwards  taken  with 
the  ordinary  manuring  of  farm-yard  dung ;  and,  in  the  circumstances, 
they  never  fail  to  yield  abundantly,  while  the  soil  is  put  into  the  finest 
condition.  From  400  to  600  barrels  of  this  refuse  are  obtained  by  a 
farmer  during  the  season ;  but  those  whose  &rms  are  nearest  the  vil- 
lages have  the  best  chance,  unless  a  special  agreement  be  made  with 
the  fishers.     Fish  refuse  may,  therefore,  be  regarded  as  a  true  manure. 

•  Journal  of  the  Rof&l  Agricultural  Society  of  EDglsnd,  vol.  i.  p.  193. 
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•  (9Wt.)U.  lBM|irdto^nte,MftBuiire,]VIrCutbbert  Jolmson 
t  *'^te  ftnWn  ^  SMiMd  &iffolk  purchase  these  fish  by 
aiotMMl«tlMHhito«t  ft  timsb  ud  cany  Oem  &  waggoDs  10  ar  15  inilcs 
ilrtotiHiUiBdaitlriabi.  llwqtHlBtilfiqipUedperMnTCriMftvaaB 
ID  46  iMAda,  tiie  pool'  gnveKy  mjOb  nqdring  mora  thm  As  looq^ 
IMl.  Itertfv^Mdl^liandfiUBBeed'twdnti.aBdoaivtetarMbAi 
btndailbtr  o^b.  on  vlacA,  e^ediQj  if  tiia  ■mniMr  it  aot  tte  ATrft 
^nAMI  nort  InmlHit  a«p«,  of  s  peei^ar  aaik  gnen  aobmr,  yii^^ 
10  W  ll  qWrttM  par  Mto,  itad  diat  on  Ind  of  a  tv;  Mooud-fate  i^ 
Mki^pttaL  !nw  dbctof  tiifli^lloitioti,  howorer.  rHuim«rirfi^^ 
•rop.  They  pmdoAe  u  eqatlty  good  residt,  if  mixed  wtik  «Mlh,  Ml 
■dftnd  to  ranidn  ud  SlMolvo  fiv  tome  time  in  the  hei^  Mbtw^tivir 
Itre  tetted  ob  the  land.  In  this  -wwij  Oey  aanrer  ezeeedlngljr  wett^ 
tnrnipe.  They  are  osn^y  obtainable  at  Uie  rate  <rfM.  or  "6d.  ]Mr 
bDaheL"*  Ttie  refine  df  j^lohanla  and  of  herring  are.  of  vttam,  tt 
aqnd  Talae  to  Aoae  meBflcDed,  whore  tbej  are  obtaimdde. 

Sfa-KMtf«.—To  fiumeft  ntoate  on  tiie  aear-ooait,  this  manore  k  A  v»> 
IbMb  noqi^ficm,  ao  mbdi  ao,  that,  m  tiie  east  eoast  of  Fife,  I  lam 
liaard  it  stated  fliat  aa  moeli  aa  10b.  per  acre  are  offwed  fm  ftima  that 
eMuOand a brge  an^lyof  aea-ware  nntto  than  tor  a&iin  notaofbr* 
innately  ritnate.  On  many  of  tha  farms  In  Baat  Lothian,  from  100  to 
120  imperial  acres  are  annually  manured  with  sea-ware  ;  and  when  I 
mention  that  30  doable-cart  loads  are  spread  on  1  acre,  you  may  coDCeive 
the  labour  incurred  in  carting  irom  3000  to  3600  loads  during  a  short 
season;  for  it  is  only  in  winter  that  the  ware  is  cast  ashore  by  storms, 
when  the  plants  lutve  arrived  at  maturity,  and  are  more  easily  detached 
irom  the  rock  by  a  heavy  sea.  The  collecting  and  driving  are  calcu- 
lated in  Fife  to  cost  from  Is,  to  Is.  2d.  per  cart-load.  Sometimes  when 
a  bank  of  sea-ware  has  been  driven  on  shore,  and  there  is  fisk  of  its  being 
washed  away  again  by  the  waves,  all  hands  are  employed,  men,  women, 
and  horses,  to  land  as  much  as  they  can  above  high-water  mark,  as  long 
as  the  danger  of  losing  it  exists.  In  Fife,  16  loads  per  acre  of  vrare 
are  supposed  equal  to  20  loads  of  farm-yard  dung,  but  this  seems  an  ex- 
aggeration. There  is  no  donbt,  however,  that  it  makes  an  excellent 
top-dressing  for  the  aftermath  of  a  crop  of  hay.  It  is  likewise  spread 
on  lea,  and  affords  the  means  of  yielding  a  fine  crop  of  oats.  It  is  also 
ploughed  in  with  the  oat-stubble,  in  preparation  of  the  land  for  tninipe. 
In  all  cases  it  is  ploughed  in  as  fresh  a  state  as  possible ;  and  to  assist 
the  plough  in  burying  the  long  leaves  and  tangles,  a  field-worker  follows 
the  plough,  and  rakes  the  ends  of  the  ware  into  the  farrow  with  the 

*  Jahiisoa  od  FertLlinn,  p.  lit. 
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small  dung-spreading  graip,  fig.  151.    The  composition  of  sea-ware,  and 
a  few  remarks  on  its  natural  history,  will  be  found  in  (2041-2-3.). 

Con^s  urine  and  dung  are  obtained  by  farmers  from  the  cowfeeders  im 
town,  on  payment  of  5s.  per  cow  for  the  year,  and  the  expense  of  driv- 
ing, when  the  cows  are  in  the  byre,  and  not  in  the  fields  in  summer  ; 
or,  if  paid  for  in  kind,  instead  of  money,  \  kemple  of  16  stones,  of  22  lb. 
to  the  stone,  per  annum  for  each  cow.  Cow-dung  is  sold  at  5s.  per  ton, 
or  L.4,  15s.  per  cow  per  annum.  The  market  gardeners  in  the  neigh- 
bourhood of  Edinburgh  manure  their  garden  ground  with  cow-urine,  to 
the  extent  of  40  tons  per  imperial  acre.  This  quantity,  though  raising 
large  crops  of  vegetables,  is  found  to  exhaust  the  soil  so  much  as  to  be- 
come efiete,  and  were  it  not  stimulated  with  ordinary  manure  for  some 
time,  the  vegetables  would  not  arrive  at  perfection.  On  fields  cow- 
urine  may  be  applied  with  advantage  in  wet  weather  on  clover  after- 
math that  is  intended  to  be  taken  up  for  oats,  to  the  extent  of  12  to  15 
tons  per  imperial  acre ;  but  it  has  been  found  to  injure  oats  after  rye- 
grass.  Fig.  366  shews  the  construction  of  a  liquid-manure  cart,  out  of 
which  the  cow-urine  is  distributed  over  the  ground  by  means  of  a  dis- 
perser  furnished  with  holes,  (2045.),  as  also  fig.  367. 

The  substances  I  have  mentioned  may  all  be  regarded  as  true  ma- 
nures, that  is,  as  possessing  a  composition,  tlie  particulars  of  which  con- 
tain the  substances  requisite  for  the  maintenance  of  all  the  plants  culti- 
vated on  a  farm ;  but  there  is  a  class  of  substances  which,  until  very 
lately,  were  never  regarded  as  essential  to  the  well-being  of  plaat8,namely, 
their  specific  constituents,  which  are  inorganic  or  mineral.  The  vege*^ 
table  organic  structure,  which  forms  the  body  of  the  plant,  is  so  obvious, 
that  its  maintenance  has  only  hitherto  attracted  the  attention  of  cultiva- 
tors, and  the  nature  of  its  minute  constituents  has  been  overlooked 
by  men  of  science.  True,  hints  have  been  thrown  out,  that,  in  conse- 
quence of  the  want  of  success  in  cultivating  plants  in  particular  cir- 
cumstances, particular  substances  may  be  required  to  supply  the  pecu- 
liarities of  their  composition ;  and  several  years  ago  Mr  Grisenthwaite 
expressed  his  opinion,  that  it  was  by  their  special  constituents  that 
plants  were  alone  contradistinguished  from  each  other,  the  organic 
structure  being  alike  in  all ;  and  therefore  recommended  a  minute 
analysis  of  all  the  cultivated  plants  to  be  undertaken,  in  order  that 
the  peculiar  constituents  of  each  might  be  ascertained.  His  reasoning 
on  the  subject  was  in  these  terms :  "  Elements,  as  the  very  term  im- 
plies," he  observes,  '*  are  now  known  to  be  incapable  of  being  changed 
into  each  other.  They  admit,  when  considered  per  se^  of  no  alteration 
but  as  regards  magnitude  and  figure ;  and  all  the  variety  of  matter  dis- 
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coverable  in  the  worlii  is  produced  by  combination  of  these  elements  in 
different  proportions.  From  tliis  fact  we  are  immediately  led  to  deduce 
the  following  important  conclusion :  That  when  out  of  one  substance 
another  is  to  be  formed,  as  alcohol  or  acetic  acid  out  of  sugar,  or,  to 
confine  our  views  to  agriculture,  grain  out  of  manure,  it  is  obvious  that 
the  elements  of  the  first  must  be  contained  in  the  second ;  as  if  they  he 
not,  tlie  conversion  cannot  take  ]tlace.  This  is  a  truth  which  applies 
with  peculiar  force  to  the  doctrine  of  manures,-  and  renders  it  impera- 
tively incumbent  upon  the  agriculturist  to  investigate  the  constituents 
both  of  the  crops  he  grows,  and  the  manures  he  employs  to  make  that 
growtli  successful.  It  is  very  reasonably  to  be  feared,  that  many  fail- 
area,  quite  inexplicable  to  the  farmer,  may  be  cxplaiaed  upon  these 
principles.  He  has,  very  frequently  perhaps,  some  grain  upon  land  which 
has  not  contained  the  elementa  necessary  to  the  production  of  the  crop, 
and  tlierefore  the  crop  has  failed ;  and  he  continues  to  suffer  a  recur- 
rence of  the  same  loss  year  afti-r  year,  because  he  is  unacquainted  with 
the  causes  upon  which  it  depends.  If  all  crops  were  composed  of  the 
same  elements,  this  reasoning,  this  discrimination,  among  manures,  would 
not  apply,  nor  be  necessary  to  be  regarded  by  the  agriculturist ;  and  it 
is  upon  such  a  supposition  that  the  practices  of  husbandry  have  been 
uniformly  conducted,  and  are  at  the  present  day  conducted. 

"  To  illustrate  the  preceding  reasoning,  we  may  select  the  wheat  crop 
as  an  example,  which,  while  it  is  doubtless  the  meet  important  to  man- 
kind, is  also  better  known  in  its  constituents  than  most  other  grain.  If 
we  examine  tlie  straw  of  wheat  we  shall  find  it  to  be  composed  of  com- 
mon vegetable  matter ;  or  of  oxygen,  hydr(^en,  and  carbon.  This  I  call 
common  vegetable  matter,  because  the  elements  are  common  to  every 
known  vegetable  substance.  If  we  examine  the  grun,  we  shall  find  its 
constituents  to  be  starch  and  gluten ;  and  if  we  carry  our  researches 
still  farther,  -we  shall  find  that  the  elements  of  starch  are  precisely  the 
same  with  the  elements  of  common  vegetable  matter,  viz.,  oxygen,  hy- 
drogen, and  carbon ;  but  the  elements  of  the  gluten,  besides  consisting 
of  the  ibree  just  named  constituents,  contain  nitrogen  also,  an  element 
not  common  to  vegetable  substance,  but  composing  a  large  part  of  most 
animal  matters.  Now,  from  what  has  just  been  stated,  tt  is  clear  that 
the  same  manure  which  is  employed  in  the  production  of  the  straw  and 
the  starch  of  the  wheat  crop,  cannot  possibly  produce  the  gluten  also. 
For  this  depends  upon  the  presence  of  a  distinct  element,  an  elemmt 
which  cannot,  as  far  as  our  present  knowledge  extends,  be  formed  ont 
of  other  elements,  either  by  the  operations  of  art,  or  by  the  processes  of 
nature,  both  of  which  are  in  reality  the  same.    This  is  a  &ct  which  has 
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never,  I  believe,  been  regarded  by  writers  on  the  theory,  or  men  en- 
gaged in  the  practice  of  agriculture  ;  and  yet  upon  it  depends  the  suc- 
cessful cultivation  of  this  most  important  crop."* 

This  extract  really  explains  the  entire  motives  by  which  the  agricul- 
turists at  present  desire  to  obtain  the  assistance  of  chemistry  in  raising 
larger  crops  and  of  better  quality ;  and  it  contains  the  entire  rationale 
of  the  doctrine  of  specific  manures,  the  desire  to  apply  which  to  field- 
culture  has  given  the  peculiar  bias  at  present  to  the  agriculturist's  mind. 
It  was  reserved  for  Liebig  to  point  out  what  those  specific  substances  are 
which  contradistinguish  the  plants  usually  cultivated  in  the  fields  ;  and 
this  knowledge  he  has  acquired  by  the  very  means  pointed  out  by  Mr  Gri- 
senthwaite,  namely,  by  laborious  analyses  of  the  plants  and  of  their  pro- 
ducts. His  investigations  in  this  difficult  and  interesting  field  of  inquiry 
have  enabled  him  to  determine  that  ammonia  is  the  most  valuable  food 
of  plants ;  that  supplies  of  it  may  be  obtained  for  them  by  the  decompo- 
sition of  the  various  salts  of  ammonia ;  that  other  salts  are  required,  if 
not  directly,  for  yielding  essential  ingredients,  at  all  events  indirectly, 
for  assisting  in  the  decomposition  of  the  ammoniacal  salts ;  and  that  the 
ashes  of  plants  indicate  the  peculiar  mineral  or  minerals  which  each  plant 
takes,  in  greater  or  smaller  quantity,  into  its  composition. 

The  employment  of  specific  manures,  recommended  by  theory  in  the 
first  instance,  and  urged  by  the  successful  researches  of  chemical  inves- 
tigation, is  now  prescribed  to  the  farmer  as  a  practical  operation  ;  and  it 
must  be  owned  he  has  received  the  solicitation  in  a  very  confiding  spirit, 
much  more  so  than  any  subject  I  remember  him  to  have  received,  which 
had  not  the  previous  sanction  of  his  own  experience.  He  has  evinced  a 
desire  to  try  every  suggestion  offfered,  and  has  even  gone  the  length  of  re- 
questing a  chemist  of  established  reputation  to  examine  the  results  of  his 
experiments,  and  to  suggest  further  experiments  upon  them,  with  a  view 
to  ultimately  obtaining  useful  results.  What  those  results  may  ultimately 
prove,  time  alone  can  determine ;  and  as  every  experiment  in  agricul- 
ture takes  one  year  at  least  for  its  completion,  that  time  must  yet  occupy 
several  years.  A  great  problem  is  evidently  at  work  at  present  on  this 
subject  in  the  field  of  agriculture ;  and,  as  its  object  is  decidedly  good,  I 
cannot  but  hope,  for  the  sake  of  the  country  as  well  as  the  farmers,  that 
it  will  be  successfully  solved.  So  long  as  it  is  under  solution,  however, 
I  think  the  best  plan  for  me  is  to  decline  entering  into  the  subject  of  spe- 
cific manures,  because  the  mere  enunciation,  and  much  more  the  recom- 
mendation, of  results,  as  yet  untested,  is  as  likely  to  lead  you  into  error, 
as  to  guide  you  towards  truth  ;  for  repeated  and  extensive  trials  have 

*  Orisonthwaite's  New  Theory  of  Agriculture,  p.  161—4.    Second  edition,  1830. 
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yot  to  be  made  ere  facts  can  be  established ;  and  without  tfae  estabUsh- 
merit  of  indisputable  facts  no  general  conclusions  for  your  ^idance 
can  be  arrived  at.  The  best  service  I  can  afford  jon  at  present  is,  there- 
fore, to  point  out  to  you  the  best  papers  that  have  been  written  by  the 
most  extensive  experimentalists ;  and  as  the  subject  admits  of  improve- 
ment  by  every  new  experiment,  the  accoimts  of  the  most  recent  expe- 
riments should  possess  the  greatest  interest.  To  open  up  the  entire 
subject,  would,  besides,  occupy  a  much  greater  space  than  I  have  to 
spare  ;  and  if  entered  on  at  all  iu  its  present  unfinished  state,  it  could 
only  consist  of  relating  the  particulars  of  what  every  experimenter  had 
observed  ;  and  these  you  will  appreciate  far  better  in  the  experimenters 
own  words.* 

There  are  other  substances  employed  as  manure,  very  different  from 
those  just  referred  to,  as  well  as  from  ordiniiry  manures,  and  which  can 
only  be  obtained  in  quantities  in  certain  localities.  For  example,  soul 
can  only  be  obtained  in  lai^e  quantities  from  large  towns,  and  it  makes  an 
excellent  top-dressing  for  one  season  on  grass.  The  quantity  employed 
is  about  40  bushels  per  acre,  and  the  cost  is  from  Is.  3d.  to  2s.  3d.  per 
bushel.  As  this  is  a  very  disagreeable  substance  to  sow  with  the  band, 
a  machine  has  been  in  nsc  for  some  years,  for  the  purpose  of  distributing 
it  ctjually  over  the  surface  of  the  grass-land,  a  description  and  tigiu-e  of 
which,  by  Mr  Slight,  will  be  found  below.  The  effect  of  soot  is  to  pro- 
mote the  growth  of  the  leaves  of  plants,  and  particularly  of  grass,  and 
to  impart  to  them  a  dark  green  colour.  I  have  heard  it  stated  that  cow- 
feeders  object  to  graze  cows  on  pasture  that  has  been  top-dressed  with 
soot,  in  consequence  of  the  taste  which  it  imparts  to  milk ;  and  they 

•  See  TranGKctions  of  tbe  Hi);hluid  ftnd  Agricaltoral  Swiet;  for  March  18U.  pp.  161-aH,  I7 
Mr  John  Humam,  North  Deighton.  Wetherbj,  in  Yorkahire.  For  pftttent  investigation,  aeca- 
rate  obaerTBtion,  clearness  of  detail,  and  inlelUgeat  deduction,  this  paper,  xa  m;  opinion,  ii 
a  perfect  model  of  an  account  of  agricultural  eiperimenta.  !□  (he  Number  for  Jul;  18U> 
pp.  227-49,  the  eiperiments  of  Mr  A.  F.  Gardiner,  oioneer  to  Mr  Fleming  of  Barrochau,  in 
Renfrawshire,  are  very  well  related.  In  the  aame  Number,  from  pp.  2S0-1,  the  conclusioni  I17 
Mr  Lumad^DS  of  Lathallan,  in  Fifeihire,  are  correctly  drswQ  from  the  experiments,  and  are 
in  thenuelves  Important,  la  the  Number  for  July  1S43,  pp.  28-36.  the  account  of  the  experi- 
ments made  by  Mr  Maclean  at  Brudwood,  near  Penicuik,  in  Mid-Lothian,  with  28  diSerent 
mbatancea,  at  a  considerable  alevatioD  above  the  level  of  the  sea,  are  worth  pemsal ;  as  well  as 
Bome  eiperlments  by  JMr  Carstun  of  Sprin^eld,  near  Penicuik,  on  the  effects  of  wme  apedal 
manures  on  moss-land,  which  are  curious  and  encouraging  to  those  who  possess  Himilar  soil,  in 
the  Number  for  July  18U,  pp.  277  9.  Mr  Tbomas  Bishop,  land-steward  at  Mathven  Cartle,  in 
Perthshire,  ^*es  an  account  of  experiments  made  with  a  few  uncommon  ■ubstaDces,  inch  as 
grass- weedings,  cocoa- out  dust,  carbonised  saw-dust,  exhausted  cow-dung,  wet  wasted  straw, 
compared  with  known  fertiliiera.  in  the  Number  for  October  1843,  pp.  64-7  ;  and  tn  tbe  Num- 
ber forOetober  1844,  p.304  and  onwards,  will  be  found  one  paper  by  Mr  John  Finoie.Swaniton, 
Mid-Lothian.andanother  by  Mr  Charles  SterenBon.  R«dside,  East-Lothian.  The  Appendix  to 
Professor  Jolinslon's  Lectures  on  Agricultural  Chemistry  and  Qeology  is  wholly  ocenpied  with 
accDODts  of  eiperimenia  with  special  manures,  made  in  different  parte  of  the  country,  with 
■uch  remarks  upon,  and  luggestioDi  from,  them,  as  the  circumstances  of  each  case  called  forth. 
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even  object  to  purchase  the  hay  for  cows  that  has  been  saved  from  grass 
top-dressed  with  soot.  The  effects  of  soot  are  evanescent,  not  enduring 
beyond  one  season.  It  should  be  applied  in  spring  when  the  grass  is 
damp,  and  in  calm  weather.  When  applied  in  dry  weather,  it  is  apt  to 
scorch  the  grass. 

Woollen  rags  make  an  excellent  manure  for  potatoes,  when  chopped 
small,  and  strewed  along  the  drills,  at  the  rate  of  from  3  to  4  cwt.  per 
acre  on  light,  and  12  cwt.  on  strong  soils.  It  is  mostly  used,  however, 
for  the  manuring  of  hop- grounds.  Trifling  as  this  article  may  seem, 
20,000  tons  are  annually  used  in  England,  as  high  as  5  guineas  per  ton.* 

Green-weed  of  delicate  variety,  "  found  alone  in  protected  situations 
in  the  estuaries  of  our  rivers,  is  used  in  the  upper  parts  of  the  Forth,  and 
still  more  especially  so  in  the  Eden.  Mr  Meldrum  of  Bloomhill,  near 
St  Andrews,  besides  collecting  the  weed  on  his  own  shores,  rents  that 
of  his  neighbours.  He  frequently  applies  from  300  to  400  cart-loads  in 
a  single  year,  and  reckons  10  cart-loads  good,  and  15  heavy,  manuring. 
When  laid  on  in  winter,  and  ploughed  into  the  furrow-ground,  it  pro- 
duces a  fine  pulverising  effect.  With  this  alone  a  wheat  crop  of  6  quar- 
ters an  acre  has  been  produced,  with  a  heavy  crop  of  beans  the  year 
after  without  additional  dung."t 

Shell-fish  and  Shells, — I  have  known  ground  mussel  and  oyster  shells 
used  as  manure  for  turnips ;  but  double  the  quantity  did  not  produce 
the  same  effect  upon  the  crop  as  bone-dust ;  perhaps  it  would  require 
40  bushels  to  produce  the  same  effect  as  16  bushels  of  bone-dust.  One 
use  made  of  this  shell-dust  is  to  adulterate  bone-dust  therewith.  It  has 
been  lately  stated  that  common  shell-fish,  such  as  whelks,  cockles,  and 
mussels,  to  the  extent  of  16  bushels  per  acre,  have  been  employed  with 
success  to  raise  turnips,  the  bushel  weighing  1  cwt.  To  those  near 
the  coast,  with  a  rocky  shore,  such  manure  is  obtainable. 

Shell-marl. — In  some  parts  of  the  country,  such  as  Forfarshire,  this 
substance  is  foimd  in  considerable  quantities  associated  with  peat.  It 
occurs  in  beds  in  deep  peat-bogs,  lined  above  and  below  with  a  layer  of 
very  fine  unctuous  clay.  It  is  taken  out  of  the  bogs  by  means  of  a  boat 
moimted  with  a  dredging  apparatus.  When  of  fine  quality,  and  in  a 
dry  state,  it  is  as  white  as  lime,  not  crumbling  down  into  powder  like 
quicklime,  but  cutting  something  like  cheese  with  the  spade,  and  ad- 
hering in  large  liunps  when  spread.  It  is  applied  at  the  rate  of  from 
40  to  50  bolls  per  imperial  acre,  the  boll  containing  8  cubic  feet,  and 
selling  at  9d.,  making  the  cost  of  manuring  from  L.l,  10s.  to  L.l :  17 : 6 

*  Jrihnson  on  Fertilizers,  p.  124. 

t  Quarterly  Journal  of  Agriculture,  vol.  xi.  p.  308. 
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per  acre,  exclusive  of  the  cost  of  carriage.  When  applied  to  land  as 
a  calcareous  substance  in  moderation,  it  assists  llie  action  of  ordioarT 
innnare  ;  but  it  is  too  often  applied  solely  as  a  manure,  and  in  the  above 
quantities,  namely,  from  35  to  45  cubic  yards  per  acre,  when  it  never 
fails  to  do  mischief.  It  does  not  injure  fresh  land,  it  is  true ;  on  the 
contrary,  it  seems  to  stimulate  it  greatly,  causing  it  to  exert  itself,  and 
•ftereby  ■ooa  beenming  eihtittted.  WhMi  repeated  fivqnqnUy^ia  ft  aafe 
jnamrfai^  I  hsfe  seen  the  land  reduced  to  radi  r  state  .of  farmorted 
dry  pidvematiim,  tlutt  witb  a  stamp  of  tiM  foot,  the  leg  has  been  drivna 
iato  tke  gtonnd  as  high  as  the  ankle,  aud  is  dost  raised  by  the  atnlse. 
'**  j^^jdied  to  lands  followed  by  anere  oropping,"  remarks  libr  BeaAck^ 
"it  kas  redaoed  them  almost  to  a  state  of  titter  sterilHy*  wUdi  tftey 
kave  wii  reoorered  to  tlus  day."  * 

Sendee  those  sabstaiiees,  whioh  attimct  the  attuition  of  raoat  ftnsen, 
Hiere  are  anmenwa  osiers  which  may  be  ved  as  jruunui^  .ttat-  ate 
nearly  overlocAed  by  him,  and  these  hare  hem  detunnittatad  nmiHa  ■■ 
mires.  Tbey  oomprehend  all  matters  allowed  to  waste  .dtOoMibca  ota 
-tiie  fma ;  the  sewerage  of  towns,  whieb  are  allowed  to  imt  waste  to  a> 
aormoas  extent ;  the  waste  of  mamifaotares,  such  as  shoddy,  flax. wasfe^ 
sugar  waste,  tanners'  waste,  and  the  like;  and  kwal  wartea,  soA  as 
peat,  weeds,  ashes,  &c.  In  regard  to  the  importance  of  diese  sabstanees 
as  manures,  trifling  aa  they  may  seem,  Mr  Hannam  observes,  in  his  pre- 
face, that,  "  while  pointing  out  Uie  waste  of  manure  which  too  common- 
ly takes  place  throughout  the  country,  and  suggesting  available  means 
for  its  prevention,  the  author  has  endeavoured  to  call  attention  to  the 
subject,  as  of  an  equal  importance  to  the  farmer  individually,  and  the 
public  generally ;  for  though  to  make  that  which  is  useless  to  the  farmn 
valuable  to  him,  and  to  give  him  an  efficacious  and  economical  agent 
by  which  he  may  augment  his  produce,  m  one  means  by  which  he  may 
reduce  hU  expenditure  and  increase  his  income,  at  the  same  time  it  is 
one  from  which  the  public  will  reap  an  increased  supply  of  food  at  a 
decreased  cost."t 

Of  the  important  part  which  every  manure  of  the  most  trifling  nature 
may  play  in  the  economy  of  husbandry,  may  he  learned  from  these  oh* 
servations  of  Liebig :  "  It  is  certainly  the  case,  that  we  could  dispense 
with  the  excrements  of  man  and  animals,  if  we  were  able  to  obtun  ftvm 

■  Headrick'g  Agricaltaral  Burray  of  Forfanhire,  p.  406.  In  eDnmeratiDB  thcM  tabttancef, 
I  have  confioed  my  obwrTationa  lo  thoae  which  are  irithin  tha  retch  of  mxaj  fumBn.  For 
msDure*  fh>m  more  diatant  forma.  I  refer  with  pleuare  to  Mr  Hanuun  of  North  Deighton'a 
Baa>7  on  Rape-Dnst  and  Hand-Tillagea. 

t  Hannam  oa  the  Ecanoro;  of  Waile  Hanarea,  p.  ti.,  aa  excellent  little  Ireatiie. 
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other  sources  the  ingredients  on  which  depends  all  their  value  for 
agriculture.  It  is  a  matter  of  no  consequence  whether  we  obtain  am- 
monia in  the  form  of  urine,  or  in  that  of  a  salt  from  the  products  of  the 
distillation  of  coal,  or  whether  we  obtain  phosphate  of  lime  in  the  form 
of  bones,  or  as  the  mineral  apatite.  The  principal  object  of  agriculture 
is  to  restore  to  our  land  the  substance  removed  from  it,  and  which  the 
atmosphere  cannot  yield,  in  whatever  way  the  restoration  can  be  most 
conveniently  effected.  If  the  restoration  be  imperfect,  the  fertility  of 
our  fields,  or  of  the  whole  country,  will  be  impaired ;  but  if,  on  the  con- 
trary, we  add  more  than  we  take  away,  the  fertility  will  be  increased."* 

[The  theory  of  the  action  of  manure  has  been  more  carefully  and  extensively 
studied  by  chemists  than  any  other  branch  of  agricultural  science,  and  to  a 
certain  extent  their  labours  have  been  completely  successful.  We  are  enabled 
now  with  absolute  certainty  to  state  what  the  result  of  the  application  of  most 
manures  will  be,  but  we  have  yet  to  determine  the  various  steps  of  the  process 
by  which  the  result  is  brought  about.  Owing  to  the  necessity  of  condensing 
my  observations,  I  shall  confine  myself  to  the  mere  statement  of  a  few  general 
principles  upon  which  the  successful  application  of  manure  depends. 

1.  The  great  object  of  applying  manure  is  for  the  purpose  of  rendering  soil 
more  fitted  for  the  production  of  the  largest  possible  crops,  and  this  may  be 
effected  in  three  different  ways  : — 

Firsts  By  giving  to  the  soil,  in  the  shape  of  manure,  certain  ingredients 
which  it  did  not  previously  possess,  but  which  are  essential  to  vigorous  vegeta- 
tion. 

Second,  By  applying  certain  substances  which  will  call  forth  the  latent  ener- 
gies of  the  soil  itself,  although  these  substances  themselves  may  be  useless  to 
the  crop. 

Third,  By  applying  substances  capable  of  altering  mechanically  the  condition 
of  soil  when  this  chances  to  be  defective. 

2.  The  increased  fertility  of  soil  by  the  three  different  methods  above  detailed 
are  capable  of  being  effected  by  a  great  variety  of  means,  the  choice  of  which 
is  determined  by  economy ;  and  as  the  great  object  of  farming  is  to  convert 
refuse  matter  into  crops,  and  crops  into  stock,  it  follows  that  the  most  economi- 
cal procedure  that  can  possibly  be  adopted  is  to  use  every  means  for  collecting 
and  saving  every  species  of  refuse  that  can  be  made  available  as  manure.  It 
is  only  when  the  refuse  of  the  farm  is  not  sufiicient  for  the  culture  of  the  soil 
that  the  farmer  is  warranted  in  purchasing  manure,  or,  in  other  words,  it  is 
only  those  farmers  who,  by  skilful  tillage,  have  raised*  the  capabilities  of  their 
soil  above  the  standard  of  fertility,  that  should  ever  require  to  look  beyond 
themselves  for  the  means  of  keeping  up  the  fertility  of  their  farms. 

The  simplest  method  of  describing  the  action  of  manures  is  by  arranging  the 
more  common  ones  in  a  table  according  to  their  mode  of  action  ;  and  in  refer- 
ence to  this  table,  it  will  be  necessary  to  state  that  nitrate  of  soda,  saltpetre,  and 
sulphate  of  ammonia,  are  now  considered  as  indirectly  yielding  organic  matter 
to  plants,  by  furnishing,  through  their  decomposition,  the  azote  required  for  its 
production. — ^H.  R.  M.] 

•  Liebig'8  Chemistry  in  its  application  to  Agriculture  and  Physiology,  p.  177.    Edition  of 
1843. 
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[The  experience  of  every  succeeding  day  tends  to  shew  the  extension  of 
the  application  of  granulated  manures  to  the  soil ;  and  the  powerful  influence 
of  some  of  them,  coupled  with  the  high  price  of  the  article,  renders  the  neces- 
sity of  a  uniform  and  sparing  distribution  of  them  imperative.  Machines  being 
better  adapted  to  the  performance  of  a  uniform  distribution  than  a  number  of 
individual  hands,  and  as  they  can  likewise  be  adjusted  to  deposit  either  a  larger 
or  smaller  quantity  with  uniformity,  the  demand  for  such  machines  must  in- 
crease with  the  extending  application  of  the  manures. 

It  is  found,  however,  that  any  one  form  of  machine  is  not  fitted  to  depo- 
sit all  the  varieties  of  such  manures,  and  that  to  some  extent  each  kind  has 
required  its  own  peculiar  construction  of  the  distributing  parts  of  the  machine. 
The  late  introduction  of  guano  has  increased  this  difficulty  ;  for  in  the  more  early 
application  of  it,  the  article  was  purchased  always  in  a  very  damp  state,  and 
care  was  taken  to  impress  on  the  mind  of  the  purchaser  that  a  state  of  natural 
dampness  was  requisite  to  retain  the  virtues  of  the  manure  until  it  was  put  into 
the  soil.  This  circumstance  caused  much  trouble  to  those  who  attempted  to 
distribute  the  manure  with  machines,  for  by  reason  of  its  dampness,  aided  by 
the  action  of  the  revolving  parts  of  the  machines,  the  guano  was  converted  into  a 
paste,  and  the  machine  ceased  to  perform  its  wonted  duties.  But  it  soon  became 
evident  that  the  dampness  so  much  recommended  by  the  vender  was  only  the 
effect  of  a  liberal  administration  of  water  applied  by  him  to  increase  the  weight 
of  the  article,^and  the  amount  of  his  own  profits  ;  and  this  detection  once  made, 
we  now  see  the  article  publicly  recommended  for  its  dryness.  The  previous 
state  had,  in  the  mean  time,  called  forth  a  degree  of  attention  to  the  means  of 
distributing  that  and  other  roughly  granulated  substances  through  the  machine 
usually  employed,  and  this  has  extended  our  knowledge  in  this  department  of 
agricultural  machine-making. 

The  results  of  these  inquiries  and  experiments  have  been  to  produce  a  con- 
viction, that  the  simple  principle  of  distribution  so  successfully  employed  in 
the  broadcast,  and  grain  drill  sowing-machine,  Plate  XXVI.  and  (2357.), 
may,  with  very  slight  modification,  adapted  to  the  particular  object,  be  rendered 
available  for  almost  all  granulated  manures,  more  especially  now  that  the  im- 
portant article  of  guano  will  generally  be  procurable  in  a  dry  state,  which 
hitherto  has  been  the  most  difficult  to  accomplish.  Soot,  as  a  manure,  has 
presented  the  same  difficulty  in  its  distribution  from  the  ordinary  machines ; 
and  as  an  example  for  both  of  these  articles,  it  may  be  stated  that  a  machine, 
such  as  seen  in  Plate  XXXI.  and  (2544.),  which  is  adapted  for  bone-dust,  will 
neither  deliver  guano  nor  soot  in  a  regular  manner.  Hence,  also,  the  following 
machine,  constructed  for  the  distribution  of  soot  as  a  top-dressing,  has  been  greatly 
improved  by  the  application  to  it  of  the  principle  of  the  broadcast  machine. 

The  soot'sowing  machine^  from  the  limited  supply  of  the  article  which  it  ope- 
rates upon,  can  never  be  ranked  amongst  the  most  important  class  of  machines 
on  the  farm ;  still,  owing  to  the  powerful  effect  of  the  manure  itself,  its  due 
distribution  is  of  importance,  and,  from  its  extreme  lightness,  it  cannot,  without 
disadvantage,  be  sown  by  the  hand.  The  machine  here  described  was  the  pro- 
duction of  Mr  Main,  factor  to  the  Earl  of  Dalhousie.*  Fig.  579  is  a  view,  in 
perspective,  the  horse-shafts  being  broken  off;  and  fig.  580  a  transverse  sec- 

♦  Prize  EssayR  of  the  Hij^hland  and  Agricultural  Societj,  vol.  xii.  p.  i535. 
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tiuti,  witli  tbe  Gliafit  also  broken  ufT,  the  letlurs  of  reference  applying  to  c 


gpimcling  partti  in  the  two  figures.    The  macliiw  M>n»i»ta  of  a  bed-frame  as,  t» 
which  the  hone-shofu  bh  hTo  Attached,  and  is  mounted  on  a  pair  of  low  w faeek 


c  e,  of  22  inches  diameter,  fised  upon,  and  turning  with,  the  axle,  around  which 
there  ia  built  a  wooden  cylinder  d,  about  6  iJiches  diameter  and  6  feet  in  length, 
fluted  longitudinally.     A  chest  e,  6  feet  in  length,  is  appended  to  the  bodj- 
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frame,  and  descends  so  far  as  to  half  embrace  the  cylinder  d^  and  is  snrmounted 
by  a  semicylindrical  cover,  which  is  left  out  in  fig.  579,  but  is  seen  in  section  k^ 
fig.  580.  In  the  interior  of  the  chest  there  is  placed  a  cylinder  of  sheet-iron  /, 
22  inches  in  diameter,  perforated  all  over  with  holes  of  i  inch  diameter,  and 
as  much  apart,  giving  to  it  the  character  of  a  riddle.  The  cylinder  is  closed  at 
both  ends,  and  has  a  trap-door  on  one  side,  as  seen  in  fig.  579,  hinged,  and 
secured  at  each  end  with  hook  and  eye.  An  axle  of  iron  passes  quite  through 
the  cylinder,  having  journals  that  rest  in  two  jointed  bars  g  g ;  and  on  one  end 
of  the  axle,  produced  beyond  the  bar  g^  is  mounted  a  wheel  A,  of  18  inches  dia- 
meter. The  axle  of  the  carriage-wheels  c  carries  also  a  wheel  9  inches  diameter, 
and  the  two  are  connected  by  means  of  the  intermediate  wheel  t,  thus  producing 
motion  in  the  perforated  cylinder,  as  well  as  in  the  fluted  one  that  is  carried  by 
the  axle.  The  purpose  of  the  perforated  cylinder  into  which  the  soot  is  first 
delivered,  is  to  separate  stones  or  other  hard  substances  that  may  be  mixed 
with  it ;  that  of  the  fluted  cylinder  being  the  distribution  of  it  from  the  ma- 
chine ;  and  the  hinged  cover  prevents  it  flying  off  during  the  agitation  by  the 
first  cylinder. 

The  operations  of  the  soot-machine  are  effected  thus  : — a  charge  of  soot  is 
put  into  the  cylinder,  the  chest  closed,  and  the  machine  put  in  motion.  By  the 
revolution  of  the  upper  cylinders,  the  soot  is  separated  from  the  stones  and  re- 
fuse with  which  it  is  always  mixed,  and  so  passes  into  the  lower  part  of  the 
chest,  from  whence,  by  the  revolution  of  the  fluted  cylinder,  regulated  by  a  brush 
I  extending  the  whole  length  of  the  cylinder,  it  is  distributed  in  an  equal  man* 
ner  upon  the  ground.  When  the  soot  has  been  discharged  from  the  upper 
cylinder,  the  cylinder  is  raised  from  the  chest  by  means  of  the  knee-jointed  bars 
gg^  and  when  so  elevated,  the  trap-door  is  opened,  and  the  stones  and  other  re- 
fuse discharged,  preparatory  to  the  next  charge  of  soot. 

The  machine  constructed  as  above  described,  has  been  found  liable  to  the  in- 
convenience before  pointed  out,  but  which  has  been  effectually  rectified  by  the 
adoption  of  the  broadcast  distributing-wheels,  in  place  of  the  fluted  roller  ;  the 
bottom  of  the  chest  is  consequently  closed,  except  the  orifice  for  each  wheel,  all 
the  other  parts  of  the  machine  remaining  as  they  were  ;  or  by  a  proper  adjust- 
ment, the  intermediate  wheel  %  is  left  out  of  the  construction.  It  is  also  to  be 
observed,  that  the  distributing  orifices  for  the  soot  require  to  be  about  1^  inch 
diameter. — J.  S.] 


83.   OF  THE  POINTS  POSSESSED  BY  THE  DOMESTICATED  ANIMALS  MOST 

DESIRABLE  FOR  THE  FARMER  TO  CULTIVATE. 

**  From  fairest  creatarea  we  desire  increase. 

That  thereby  beauty's  rose  may  never  die; 

But  as  the  riper  should  by  time  decrease,  * 

His  tender  heir  might  bear  his  memory.** 

Somnrrs,  bt  Shakespeask. 

The  most  difficult  branch  and  the  highest  aim  of  farming  is  the  breed- 
ing and  rearing  of  live-stock,  so  as  to  produce  the  most  perfect  animal 

VOL.  II.  4  K 
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that  shall  yield  the  highest  profit.  It  is  very  easy  to  muntain  a,  flock 
or  a  herd  that  will  propagate  its  kind ;  as  the  actual  condition  of 
many  flocks  and  herds  in  the  country  abundantly  testify.  It  is  even 
easier  to  do  this  than  to  cultivate  arable  land  for  the  purpose  of  rais- 
ing com  ;  for  the  latter  demands,  and  must  receive,  more  trouble,  at 
all  events,  if  not  attention,  than  a  flock  or  herd  of  neglected  animals, 
who  will  keep  themselves  alive  if  food  be  within  their  reach,  and  who 
will  propagate  their  kind  even  in  due  season,  if  the  sexes  are  not  kept 
asunder. 

I  am  not  aware  that  the  principles  upon  which  the  proper  breeding  of 
animals  should  be  based  are  understood  by  our  farmers;  for  1  hold 
that  our  stock  have  been  brought  to  their  present  state  of  perfec- 
tion, merely  from  each  farmer  exercising  his  individual  taste  and  judg- 
ment— by  gratifying  his  eye,  and  satisfying  his  mind — ^and  not  in  pursu- 
ance of  any  fijsed  principle  ho  is  acquainted  with  on  the  subject.  There 
can  be  no  doubt,  however,  that  the  symmetry,  disposition  to  grow  and 
fatten,  and  the  relative  proportions  of  the  different  parts  of  animals,  are 
entirely  dependent  on  laws  which  govern  animal  life ;  and  could  these 
be  understood,  so  as  to  render  their  application  easy,  the  breeder  of 
Gtock  would  no  longer  entrust  his  success  to  uncertainty.  The  botanical 
physiologist  and  the  chemist  have  been  very  dilatory  in  proposing  sug- 
gestions to  the  farmer,  but  the  animal  physiologist  has  hitherto  almost 
entirely  neglected  him.  The  physician  and  surgeon,  on  the  other  hand, 
have  not ;  for  the  veterinarian,  now  a  man  of  science,  administers  his 
prescriptions  and  performs  his  operations  with  the  confidence  and  ease 
of  a  proficient.  Pity  the  physiologist  should  have  almost  neglected  so 
extensive  and  fine  a  field  as  a  breeding  and  rearing  farm  presents  for 
his  peculiar  pursuits,  and  where  the  functions  of  the  living  and  growing 
structure,  might  so  easily  be  observed,  and  their  effects  afWrwards  as 
ea^ly  demonstrated  by  post  mortem  examinations.  The  resolts  obtained 
from  such  investigations  would  afford  invaluable  data,  with  which  to 
compare  the  functions  of  the  human  structure  ;  and,  fortified  by  the  in- 
vestigations of  the  comparative  physiologist,  the  human  physician  would 
treat  diseases  with  increased  skill.  The  anatomist  acknowledges  the 
great  importance  of  comparative  anatomy  to  his  profession  ;  and  the  sor- 
geon  owns  to  have  received  many  useful  hints  from  the  veterinarian,  in 
the  treatment  of  wounds,  and  the  conducting  of  operations  of  magnitude 
and  difficulty  ;  and  so,  in  like  manner,  no  doubt,  would  the  physiologist 
also  acknowledge  the  importance  of  the  observations  he  might  make  on 
a  breeding  farm,  were  he  disposed  to  turn  his  attention  to  the  subject. 
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Meantime  the  breeder  of  stock  must  go  on,  as  he  has  hitherto  done,  by 
the  light  of  his  own  genius.* 

From  what  I  have  said  of  what  is  known  of  the  principles  of  breeding 
stock,  you  will  not  expect  from  me  so  concise  an  explanation  of  them 
as  I  have  given  of  the  methods  of  conducting  the  operations  of  the  field ; 
and  were  it  even  possible,  I  could  not  find  space  here  for  the  discussion 
of  so  extensive  a  subject.  Suffice  it  to  give  you  a  few  of  the  rules  which 
guide  the  breeder  in  the  treatment  of  his  stock  with  a  view  to  its  im- 
provement; and  for  your  better  ability  to  follow  me  in  a  subject  which  is 
yet  confessedly  in  a  state  of  confusion,  I  have  selected  a  numerous  group 
of  illustrations,  in  whose  good  points  you  should  have  confidence,  be- 
cause they  were  all  faithfully  taken  from  the  life,  from  individuals  con- 
sidered excellent  by  competent  judges. 

The  great  aim  of  breeders  is,  that  their  stock  shall  possess  fine  sym- 
metry— ^hape^  as  it  is  commonly  called — ^robust  constitution — and  a  dis- 
position to  attain  early  maturity,  which  insures  good  quality  of  flesh,  as 
well  as  of  wool  in  the  case  of  sheep.  Let  us  consider  what  each  of 
those  properties  means,  and  also  the  points  by  which  the  existence  of 
each  is  indicated  in  the  animal. 

Symmetry  or  Shape. — The  shape  is  the  first  object  to  be  attained ; 
for  without  fine  symmetry  no  animal  looks  well,  however  passable  it 
may  be  in  other  respects ;  but,  in  fact,  when  symmetry  is  awanting,  so 
are  the  other  good  particulars.  In  fine  symmetry  the  outline  of  the 
figure  viewed,  whether  on  the  side,  or  at  either  end,  or  from  above, 
should  be  rectangular.  Fig.  273  represents  the  side  view  of  a  fat  short- 
horn ox ;  and  it  will  be  observed  that  the  body  very  nearly  fills  up  the 
rectangle  a  hdc  inscribed  about  it.  A  fat  ox  will  fill  up  the  rectangle  more 
fully  than  a  lean  one;  but  still  a  lean  ox  should  have  the  rectangular  out- 
line. But  it  is  not  enough  for  an  ox  to  present  the  rectangular  outline 
in  the  side  profile  only,  it  should  have  it  in  other  positions,  such  as  when 
viewed  from  behind,  as  in  fig.  274,  where  the  same  sort  of  outline  may  be 
observed  within  the  rectangle  abdc.  True,  this  is  a  different  rectangle 
from  the  other,  approaching  near  the  square,  while  the  other  is  oblong. 
I  do  not  know  whether  the  rectangles  of  the  side  and  the  ends  should 
bear  a  given  proportion  to  each  other,  as  the  outlines  of  the  ox  have 


•  The  only  phyBiologists  I  am  aware  of  who  have  made  observationB  on  breeding  itock,  were 
the  late  Mr  Slnight,  and  his  valuable  suggestions  wlU  be  found  in  the  Philosophical  Transac- 
tions ;  and  Mr  Walker,  whose  original  views  on  physiology  have  been  made  public  in  several 
works ;  for  as  to  the  value  of  the  experiments  of  Sir  John  Sebright,  his  sdentific  acquirements 
were  not  of  so  high  an  order  as  to  inspire  practical  men,  at  least,  in  the  accuracy  of  hia  obser- 
vations, and  correctness  of  his  conclusions. 
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never,  I  believe,  been  subjected  to  proportional  measurement,  though 
these  could  easily  be  ascertained  by  employing  an  adjusting  firame ;  but, 
judging  from  measurements  taken  with  the  view  of  ascertaining  the 
weight  of  beef  in  oxen  (2589.),  it  is  probable  that  a  fine  symmetry  gives, 
on  the  side  profile,  a  rectangle  of  double  the  length  of  that  of  the  end 
profile.  The  end  profile,  viewed  from  behind,  gives  a  rectangle  equal, 
of  course,  to  the  depth  of  that  of  the  side  profile.  Another  point  of  a 
well  proportioned  ox  is,  that  the  breadth  across  the  hooks  from  a  to  6 
fig.  274,  should  be  equal  to  the  depth  from  the  hook  a  to  the  hook  c ; 
that  is,  the  hind  profile  should  be  inscribed  in  a  square.  Now,  an  ox 
may  be  rectangular  in  its  side,  and  across  its  rump,  and  yet  be  of  difier- 
ent  shape  across  its  shoulders,  when  viewed  from  the  front  of  the  animal; 
— ^it  may,  for  example,  be  narrow  at  the  top  of  the  shoulder,  and  wide 
below  at  the  brisket.  Tn  such  a  case  the  ribs  will  be  flat,  that  is,  ffdl 
quickly  downwards,  and  not  project  square  from  the  back-bone,  as  they 
always  do  in  fine  symmetry.  Fig.  275  shews  the  front  end  of  a  fat 
round-ribbed  ox  filling  up  the  rectangle ;  but  though  the  top  of  the 
shoulder  fills  up  the  rectangle  as  well  as  the  lower  part  of  the  body  across 
the  shoulder  points  ef,  yet  the  rectangle  may  not  be  a  square ;  that 
is,  the  ox  may  be  narrower  in  front  than  behind ;  and  this  is  no  uncom- 
mon case  in  many  breeds  of  cattle  in  this  country,  and  many  breeders 
maintain  that  this  form  constitutes  perfect  symmetry,  at  least  for  cer- 
tain purposes,  as  for  milk.  This  mode  of  reasoning,  however,  is  not 
satisfactory ;  for  the  idea  conveyed  by  perfect  symmetry  is  an  equilibrium 
of  parts.  Now,  we  cannot  conceive  an  equilibrium  of  parts  to  exist  in 
an  ox  whose  fore-end  is  narrower  than  its  hind ;  and  where  this  disparity 
is  found  there  is  evidently  something  wrong  in  the  symmetry.  For  ob- 
serve fig.  276,  which  gives  the  top  view  of  the  body  of  an  ox, — a  view 
which  is  never  seen  unless  sought  for  on  purpose.  Here,  again,  is  the 
long  rectangle  as  of  the  side  ;  but  when  an  ox  is  narrower  before  than 
behind,  this  figure  would  not  be  a  rectangle,  but  a  trape;.ium — a  figure 
no  way  associated  with  symmetry  :  so  that,  for  fine  symmetry,  it  is  not 
enough  to  have  the  front  outline  filling  up  a  rectangle,  for  that  rectangle 
should  be  equal  to  that  of  the  hooks,  as  may  be  seen  in  comparing  figs. 
274  and  275  ;  and  as  we  have  seen,  in  fig.  274,  that  the  breadth  of  the 
hooks  is  equal  to  the  depth  of  the  hock,  and  its  rectangle  is  therefore  a 
square,  so  we  see,  by  fig.  276,  that  the  breadth  and  length  of  an  ox,  when 
seen  from  above,  forms  a  rectangle  equal  to  that  of  its  side,  as  seen  in 
fig.  273.  Perfect  symmetry  in  the  ox,  therefore,  implies,  that  all  the 
horizontal,  as  well  as  vertical  lines  inscribing  its  outlines,  are  respec- 
tively parallel  to  each  other ;  and  that  these  two  sets  of  parallel  lines 
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are  at  right  angles  to  one  another.  On  dividing  the  entire  area  of  the 
side  view  of  an  ox  into  5  parallel  and  horizontal  parts,  |  will  be  found 
to  be  occupied  by  the  body,  and  f  below  the  body. 

This  is  the  abstract  view  of  symmetry,  as  applied  to  the  ox ;  but  it  is 
not  to  be  supposed  that  every  ox  fulfils  these  conditions ;  for,  even  in 
the  figures  referred  to  above,  it  will  be  observed,  that,  in  the  side  view 
of  fig.  273,  the  brisket  falls  below  6,  and  the  flank  rises  a  little  at  e.  The 
brisket  h  may  be  observed  to  drop  below  the  horizontal  line  cd  in.  the 
front  view  of  fig.  275  ;  and  in  the  hind  view  of  fig.  274,  it  frequently 
happens  that  the  hocks,  c  and  (f,  do  not  descend  so  far  as  to  constitute 
a  square  figure  with  the  hook  a  h.  Still  the  aim  of  the  breeder  should 
be  to  attain  all  the  points  of  the  abstract  model,  and  he  should  never 
rest  satisfied  until  he  attain  them.  Nevertheless,  it  must  not  be  ima- 
gined that  the  configuration  of  any  ox  in  any  view  should  fill  up  the 
angles  of  the  rectangles,  inasmuch  as  the  invariable  roundness  assumed 
by  the  animal  frame  forbids  such  a  form,  which  would,  in  fact,  destroy 
the  beautiful  blending  of  curved  lines  abounding  in  the  body,  and  de- 
prive us  of  the  highest  enjoyment  in  looking  at  a  symmetrical  animaL 

Of  the  states  of  cattle  on  a  farm,  that  of  the  full-grown  ox  approaches 
nearer  than  any  other  to  perfect  symmetry  of  form.  If  you  compare 
the  picture  of  the  ox  in  Plate  VI.,  though  that  animal  was  then  only  1 
year  11  months  old,  with  that  of  the  bull  or  cow,  by  imagining  a  rec* 
tangle  inscribed  around  each  figure,  you  will  find  his  symmetry  more 
correct  than  that  of  the  others.  The  bull  in  Plate  XXXII.  has  the 
brisket  drooping  even  lower  down  than  the  ox,  while  his  neck  rises  in 
a  crest  behind  the  head.  In  Plate  XV.,  though  the  side  view  of  the 
cow  is  pretty  similar  to  that  of  the  ox,  the  hind  view  is  proportionally 
broader  across  the  hooks,  while  the  front  view  is  somewhat  narrower 
across  the  shoulders.  If  the  broad  hook-bones,  with  the  narrow  chest, 
are  not  entirely  occasioned  in  cows  by  calf-bearing,  the  disproportion 
between  them  is,  at  all  events,  greatly  increased  by  it. 

So  far  in  regard  to  the  symmetry  of  the  outline  of  the  ox  ;  and  as  to 
the  filling  up  of  the  outlines,  the  remarks  offered  in  (1529.)  will  apply 
to  cattle  in  all  states,  though  there  specially  referring  to  the  points  of  a 
fat  ox,  There  should  be  a  straight  back,  round  ribs,  and  full  muscles 
in  every  state  of  cattle,  and  the  objectionable  deviations  from  these 
points,  mentioned  in  (1531.),  are  as  much  to  be  deprecated  in  the  buU, 
the  cow,  the  heifer,  and  the  calf,  as  in  the  ox. 

Apply  the  rectangle  to  the  figure  of  the  sheep^  and  it  will  fit  the 
more  closely  the  nearer  the  animal  approaches  to  perfection.  In  fig. 
462,  the  rectangle  ghik\&  applied  to  the  new  clipped  body  of  a  Leices* 
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ter  tup,  and  though  an  old  tup,  and  deviations  from  correct  form  may 
be  expected  m  old  age,  still  the  figure  fills  up  the  rectangle  very 
well.  Apply  it  over  the  wool  to  the  picture  of  the  Leicester  tup  in  Plate 
XXXIII,,  and  it  will  fit  still  better;  and  carry  it  to  the  picture  of  the 
Leicester  ewe  in  Plate  XIV.,  and  it  will  still  apply ;  though  in  this  par- 
ticular animal  the  wool  grew  more  than  usually  rank  upon  the  top  of 
tbe  rump.  Even  the  figures  of  the  liimbs  in  the  same  plate  will  bear 
the  application  of  the  rectangle.  In  regard  to  the  end  and  top  viens 
of  the  figiu-e  of  the  sheep,  the  ribs  of  the  Leicester  breed  are  so  very 
much  rounded,  that  they  fomi  curved  lines  down  the  sides  of  the  rect- 
angle, inscribing  the  hind  and  fore  profiles ;  and  along  tbe  sides  of  the 
rectangle,  inscribing  the  view  of  the  back  from  above ;  still  the  flatness 
across  the  back,  and  the  straightnesa  across  below  the  chest,  fill  up  the 
lines  of  the  rectangle.  In  other  breeds,  »ucb  as  the  Black-faced  and 
Cheviot,  as  may  be  seen  in  Plate  XXVIIL,  the  rectangle  may  still  be 
applied. 

To  the  figure  of  the  Aorte  tbe  rectangle  may  also  be  applied,  as  the 
picture  of  the  draught-gelding  in  Plate  VII,  may  be  imagined  to  be  in- 
scribed, and  of  this  class  of  stock  the  gelding  is  the  best  state  for  com- 
parison, as  the  ox  is  that  of  cattle.  The  picture  of  the  draught-stallion 
in  Plate  XVL,  will  bear  the  same  application  ;  though,  in  this,  as  in 
all  cases  of  stallions,  the  neck  rises  to  a  high  crest  The  figure  of  the 
dranght-mare,  in  Plate  XVII.,  warrants  the  same  application.  But 
the  end  views,  in  the  case  of  the  horse,  bear  different  proportions  to 
those  of  cattle,  tbe  hind  view  being  always  broader,  and  broadest  in  the 
mare,  approaching  more  to  the  square,  or  like  that  of  the  ox,  th&n  the 
front  view,  which  is  always  narrow.  The  square-like  hind  view  is  very 
well  seen  in  the  left  hand  dark  figure  of  a  mare,  in  Plate  XVII.,  and 
the  narrow  front  view  is  as  well  observed  in  the  right  hand  dark  figure 
of  a  draught*horse,  in  Plate  VII.  The  comparative  breadths  of  the 
hind  and  front  views  approach  nearer  each  other  in  the  draught-horse 
than  in  any  other  breed  ;  his  drawing  powers  lying  ia  tbe  shoulders,  the 
muscles  there  become  developed  to  a  great  degrM,  wfails,  in  the  saddle- 
horse,  tbe  propelling  power  is  in  the  hind  quarter,  where  the  muscles 
become  developed,  and  as  the  fore-quarter  is  only  required  to  support 
tbe  fore-hand  of  the  animal  in  action,  the  muscles  there  are  all  l^ht. 
For  these  reasons,  it  is  obvious  that  the  view  of  a  horse  from  above  will 
not  form  a  rectangle  bat  a  trapezium.  In  perfect  symmetry  the  void 
below  the  body  is  of  the  same  depth  as  the  body  to  the  top  of  the 
nunp ;  the  length  of  tbe  body  from  the  shoulder  point  through  the  centre 
of  gravity  of  the  horse  to  the  bams  is  2  times  the  depth  of  the  body ; 
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tbe  length  of  the  Deck  to  the  withers  is  equal  to  the  depth  of  the  body 
from  the  withers ;  and  the  distance  from  the  fore  fetlock  to  tbe  elbow 
joint  b  tbe  same  as  from  the  latter  point  to  the  withers. 

There  are  peculiarities  in  some  of  the  points  of  the  horse  which  de- 
serve to  be  mentioned.  A  horse  with  ears  set  high  on  the  crown  of  the 
head  is  of  lively  temperament,  but  is  hasty  of  temper,  and  easily  made 
airaid ;  while  a  horse  with  ears  set  wide  apart  is  dull  in  action,  but  saga- 
cious, and  easily  taught. 

Following  the  same  rule,  tbe  rectangle  will  he  found  to  apply  to  the 

Fig,  »81. 


sh^e  of  tbe  piff  as  to  the  other  domesticated  qaadntpeds,  as  may  be 
seen  hj  a  b  d  c,'m  fig.  581.  The  end  views  of  tbe  best  formed  pig^  are 
quite  rectangular,  thoi^h  the  generality  of  those  met  vlth  in  the  coun- 
try have  a  tendency  to  a  larger  rectangle  in  the  fore  than  in  the  bind 
view.  The  view  from  above  is  also  rectangular,  except  in  the  case  of 
pigs  having  thick  shoulders. 

Bobtutneta  of  ConsUtulion. — ^Having  obtained  a  good  shape,  the  next 
object  of  the  farmer  with  his  stock,  is  to  impart  to  them  a  strong  con- 
stitution, that  b,  to  impart  to  them  physical  powers  to  do  their  work 
with  ease,  to  eat  their  food  with  good  appetite,  to  digest  it  within  a 
reasonable  time,  to  feel  no  fatigue  with  necessary  daily  exercise,  and 
to  withstand  the  weather,  whether  hot  or  cold ; — in  short,  always  to  en- 
joy good  health,  and  he  in  a  growing  condititm.  The  following  are  in- 
dications of  robust  health  which  cannot  be  mistaken.  The  skin  loose 
upon  tbe  body,  feeling  soft  and  mellow,  and  covered  thickly  with  long 
soft  hair.  Tbe  eyes  full  and  clear,  and  in  the  case  of  cattle,  sheep,  and 
pigs,  die  skin  of  the  nose  always  bedewed  with  moisture.  The  bones  of 
the  leg  stroi^,  broad,  and  flat,  with  the  sinews  thick,  strong,  and  dis- 
tinctly developed ;  the  whole  being  closely  covered  with  the  skin.  This 
condition  constitutes  what  is  termed  clean  limbs.    The  horn  of  the  feet 
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and  horns  smooth  and  shining,  and  indicating  healthy  growth  at  ilf 
junction  with  the  hair.  The  hair  of  the  tail  in  cattle,  and  of  the  maDe 
and  tail  of  horses,  long,  shining,  and  nith  a  tendency  to  crisp  ;  the  wool 
of  sheep  waved,  greasy,  interlaced,  and  of  fine  quality.  Along  with  these 
physical  properties,  the  animal  spirits  are  alive  to  every  passing  event, 
the  senses  acute,  and  the  instinct  sagacious. 

All  these  indications  of  a  sound  constitution  are  obtainable  by  select- 
ing parents  which  possess  them ;  and  they  are  sustained  by  kind  treat- 
ment, comfortable  lodging,  and  abundance  of  good  food.  Neglect  of 
a  proper  selection  of  parents,  will  produce,  perhaps,  the  very  opposite 
results.  The  skin  will  become  thin  and  covered  with  scanty  hair  and 
open  wool.  With  such  a  covering,  the  animal  will  easily  be  affected  by 
the  least  change  of  weather,  be  overcome  ^vith  the  heat  of  summer,  feel 
uneasy  in  the  cold  of  winter,  and  be  chilled  by  every  shower  that  falls. 
A  very  suiall  bone,  however  clean.  Is  always  accompanied  with  reduced 
size  of  carcase,  though  indicative  of  great  disposition  to  fatten.  Should 
the  bone  become  thick  and  round,  it  gives  a  clumsy  form  to  the  limbs 
and  head,  and  is  invariably  accompanied  with  dulness  of  spirit,  and  in 
the  horse,  in  particular,  with  want  of  action.  Those  conditions  of  the 
skin  and  bone  are  not  so  much  objectionable  in  themselves,  as  hurtful 
in  their  consequences.  A  thin-skinned  and  a  thick-boned  animal  is  ill 
to  maintain  in  condition.  Thin-skinned  animals  are  easily  affected  by 
the  weather;  a  fit  of  indigestion  in  consequence  frequently  overtakes 
them,  and  their  condition  alternates  between  worse  and  better ;  they  are, 
in  fact,  tender  in  constitution.  Thick-boaed  animals  never  seem  to  re- 
lish  their  food,  and  shew  carelessness  about  every  thing  that  cooceras 
them. 

Disposition  to  attain  early  maluriti/. — But  the  farmer's  Eum  is  not  con- 
fined to  a  good  shape  and  robust  constitution ;  there  must  be  a  fineness 
given  to  every  point — every  part  must  be  finished  off,  as  it  were,  with 
a  polish.  This  fineness  can  only  be  superimposed  by  parents  derived 
from  a  race  which  have  long  possessed  all  the  fine  properties — individuals 
whose  pedigrees  can  be  traced — whose  breeding  is  accounted  pure.  No 
matter  whether  the  breeding  be  of  the  plebeian  caste  of  the  draught- 
horse,  or  of  the  aristocratic  family  of  the  racer,— nor  whether  the  ani- 
mab  be  horses,  cattle,  or  sheep ;  the  breeding  of  all  should  be  pure  of  its 
kind. 

The  immediate  effect  in  employmg  parents  of  pure  breeding,  is  not  so 
obvious  upon  the  carcase  as  upon  the  extremities.  The  head  and  limbs 
first  become  finer  ;  the  fat  disappears  from  them  ;  the  muscles  expand 
into  a  thin  and  broad  form ;  the  tendons  increase  in  strength  ;  the  boo* 
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becomes  harder  and  of  finer  quality ;  the  blood-vessels  large  and  full 
of  blood ;  the  skin  thinner,  and  drawn  more  tightly  over  the  bone,  so 
as  to  exhibit  its  irregularities,  and  the  tracings  of  the  blood-vessels  dis- 
tinctly ;  the  hair  is  smoother  and  closer ;  the  nostrils  more  expanded  ; 
the  eyes  more  prominent  and  clear ;  the  ears  thinner,  more  capacious, 
set  higher  upon  the  head,  and  more  quickly  moved  about ;  the  action  of 
the  limbs  quickened  ;  and  the  animal  spirits  raised.  All  these  changes 
may  take  place  without  materially  affecting  the  shape  of  the  body  or  the 
strength  of  the  constitution  ;  but  the  improvement  of  the  extremities  is 
rapidly  followed  by  that  of  the  body  ;  the  skin,  though  not  thinner  of 
itself,  floats  upon  a  thicker  mass  of  cellular  tissue,  which  imparts  to  it  the 
agreeable  sensation  of  the  touch.  The  hair  multiplies  in  numbers,  be- 
comes finer  in  quality,  more  fixed  in  colour,  longer,  and  softer.  The 
proportion  of  flesh  to  bone  increases.  The  fat  is  more  generally  and 
equally  diffused  over  the  body.  The  texture  of  the  muscles  is  finer  and 
firmer  in  the  fibre,  and  the  tissue  between  them  becomes  loaded  with 
fat.  In  a  word,  such  a  total  change  is  effected  upon  the  entire  animal, 
that  from  being  coarse,  dull,  clumsy,  and  sluggish,  it  becomes  fine,  spi- 
rited, handsome,  and  active ;  and  as  it  improves  in  personal  appearance, 
so  it  increases  in  its  tendency  to  grow,  and  to  come  sooner  to  maturity 
in  stature  and  condition. 

Selection  of  Parents, — You  must  not  imagine,  from  this  uninterrupted 
description  of  the  improvement  of  parts  in  animals,  that  all  those 
changes  are,  or  can  possibly  be,  effected  during  the  lifetime  of  one  in- 
dividual parent.  The  entire  of  those  changes  can  only  be  effected  in 
the  course  of  generations ;  but  as  all  domesticated  animals  produce  ra- 
pidly, that  is,  within  the  course  of  every  year,  it  is  possible  to  effect  great 
improvement  in  the  offspring  during  the  lifetime  of  a  female  parent,  by 
employing  a  better  male  every  year.  To  hasten  the  improvement  more 
rapidly,  better  parents  of  both  sexes  may  be  chosen  as  soon  as  the  points 
of  the  progeny  shew  themselves,  and  which  are  appreciable  in  2  years. 

Of  the  2  sexes,  the  properties  of  the  male  are  more  obviously  im- 
printed on  the  offspring  than  those  of  the  female  ;  and  it  is  on  this  ac- 
count that  males  are  in  most  request  among  breeders  for  the  improve- 
ment of  their  stocks.  High  prices  have  been  given,  and  high  premiums 
are  annually  offered,  for  superior  males,  whether  stallions,  bulls,  or  tups ; 
and  it  is  fortunate  for  the  more  rapid  extension  of  the  improvement  of 
stock«  that  the  influence  of  the  male  thus  bears  sway  in  the  propagation 
of  his  kind,  as  by  permission  of  polygamy  1  male  may  serve  many  females, 
and  of  course  extend  his  influence  in  the  exact  proportion  to  the  number 
of  the  latter ;  whereas  a  female  produces  usually  1  in  the  course  of  a 
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year.  A  staltion  sei-ves  from  60  to  80  mares,  a  bull  60  cOws,  and  a'top'" 
60  ewes  in  a  seaaou,  not  once  or  twice  only,  but  as  often  until  the  femalo 
prove  with  j'oung.  Generally  the  female  conceives  at  the  first  service  of 
the  male,  and  at  all  events  at  the  second ;  but  should  her  desire  continue 
beyond  that  time,  it  is  hotter  to  withdraw  her  from  breeding  altogether, 
than  run  the  risk  of  having  a  late  progeny,  or  uooe  at  all ;  for  a  late 
calf.  Iamb,  or  foal,  loses  1  year  of  its  progress,  compared  with  its  earlier 
born  companions.  But  the  part  which  the  male  and  female  respectively 
undertake,  in  the  improvement  of  the  progeny,  differs  widely,  and  is  en- 
tirely dependent  on  their  state  of  breeding — the  head  and  extremities 
being  improved  by  tlie  highest,  and  the  carcase  and  procreating  powers 
by  the  lowest  bred.  The  highest  bred  imparts  the  small  head,  prominent 
eyes,  thin  ears,  wide  nostrils,  clean  limbs,  full  blood-vessels,  action,  spirit, 
and  intelligence  ;  in  short,  all  the  parts  which  go  to  develop  the  mental 
qualities ;  while  the  lowest  bred  improves  the  shape  of  the  carcase,  hj 
straightening  the  hack  and  rounding  the  ribs,  extending  the  moscles, 
laying  on  the  fat,  enlarging  the  capacity  of  the  pulmonary  organs,  and 
decreasing  the  size  of  the  abdominal.  On  distinguishing  tlie  parts  more 
immediately  imprinted  by  each  parent,  it  is  obvious  that  the  effects  of 
the  highest  bred  are  more  striking  tlian  those  of  the  other.  Hence,  a 
fine  head,  wvll  f^ct  upon  the  neck,  a  lustrous  eye,  a  pay  look,  an  engag- 
ing manner,  and  free  action,  are  more  readily  appreciated  than  a  fine 
mould,  sound  constitution,  touch,  and  disposition  to  grow. 

Few  farmers  commit  a  mistake  in  the  choice  of  the  male  for  improv- 
ing their  stock.  Breeders  themselves  pay  particular  attention  to  the 
production  of  the  male,  and  farmers  who  purchase  or  hire  males  never 
grudge  paying  a  high  price  for  them  ;  and  hence  the  male-breeding  mar- 
ket is  always  at  a  premium.  But  many  mistakes  are  made  by  breeders 
in  the  choice  of  the  females  to  breed  from.  In  the  case  of  horses  par- 
ticularly, any  sort  of  mare  is  considered  good  enough  to  produce  a  foal, 
and  if  she  happen  to  be  unfit  for  work,  or  has  met  with  an  acci- 
dent, such  as  having  swung  her  back,  or  has  a  had  leg,  she  is  the  one 
selected  for  breeding  the  future  labour-stock  of  the  farm.  The  best 
stallion,  it  is  true,  will  be  put  to  her,  most  probably  the  prize-stallion 
of  the  local  agricultural  show ;  but  as  to  the  mare  herself,  it  is  consi- 
dered a  great  sacrifice  of  physical  power  to  breed  ft^m  young  fresh  mares. 
Now,  in  acting  thus,  the  farmer  commits  a  fatal  blunder ;  be  is  depriving 
himself  of  the  use  of  superior  farm-horses,  which  would  not  only  work 
with  ease  to  themselves,  and  satisfaction  to  him,  and  at  the  same  cost 
of  keep,  bat  would  do  him  credit  wherever  they  went.  Instead  of  pur- 
suing this  system,  he  should  select  1  or  2  of  the  best  mares  in  his  po«- 
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session  to  breed  from,  and  if  he  has  none  possessing  youth  and  beauty 
of  mould,  let  him  buy  1  or  2  at  any  price,  if  such  are  to  be  purchased. 
Let  them  not  be  under  5  years  of  age  when  the  horse  is  first  put  to  them ; 
for  they  will  not  have  acquired  their  full  stature  until  that  age.     From 
that  period  let  them  bear  a  foal  every  year  till  they  attain  12  or  13  years, 
when  they  should  cease  to  breed;  for  old  mares,  any  more  than  old  females 
of  other  classes  of  animals,  cannot  produce  a  vigorous  progeny.    For 
those  7  years  the  fresh  young  mares,  stinted  to  the  best  stallion  that  can 
be  secured,  will  each  produce,  and  bring  up,  a  foal  every  year,  and  per- 
form, at  the  same  time,  their  part  of  the  work  with  ease.     Such  foals 
will  be  strong  in  bone  and  constitution,  and  be  always  in  high  condi- 
tion, because  they  are  the  offspring  of  young  mares  themselves,  high 
in  condition,  and  overflowing  with  milk  ;  and  having  been  brought  up 
together  will  work  better  together.     I  speak  not  in  this  tone  for  the 
purpose  merely  of  condemning  the  practice  usually  followed  by  far- 
mers in  breeding  farm-horses,  but  having  myself  tried  the  system  I  re- 
commend, I  can  do  it  with  confidence.     I  purchased  from  a  dealer  a 
very  excellent  Clydesdale  mare  in  St  John's  Market  at  Perth,  for  L.42, 
a  large  price  for  the  time.    She  was  5  years  old  ofi^,  and  was  altogether 
such  a  mare,  for  mould  and  strength,  as  is  seldom  to  be  found  in  a  mar- 
ket.    Next  year  she  was  put  to  a  prize  stallion,  also  of  the  Clydes- 
dale breed,  and  bore  a  foal  every  year  till  she  reached  10  years  of  age, 
when,  much  to  my  disappointment,  she  ceased  to  breed.     Her  first  2 
foals  were  fillies,  and,  when  4  and  5  years  old,  were  sold  at  the  sale,  when 

1  declined  farming,  for  L.108,  to  convert  into  brood-mares.     Her  other 

2  foals,  colts,  at  4  years  old,  realized  L.38  and  L.44.  I  had  other 
2  mares  which  began  to  bear  foal  at  7  years  of  age,  1  of  which  bred 
draught-horses,  which  realised  from  L.3S  to  L.40,  and  the  other  was  put 
to  a  coaching-stallion,  and  produced  excellent  harness-horses ;  1  of  them 
a  mare,  was  purchased  by  a  friend  in  Ireland,  and  proved  one  of  the 
fastest  goers  in  harness  I  ever  saw.  I  am  perfectly  certain  the  same 
results  will  be  realised  everywhere  by  breeding  from  excellent  young 
mares ;  and  though  3  mares  out  of  10  horses,  which  wrought  my  farm, 
bore  foals  every  year,  the  work  never  fell  behind  its  season  ;  and  they 
had  as  rough  and  heavy  work  to  do  for  several  years,  whilst  improve- 
ments were  in  hand,  as  could  be  encountered  on  any  farm.  The  sys- 
tem pursued  in  regard  to  the  breeding  of  cattle  and  sheep  is  generally 
much  better  than  that  for  horses,  though  1  think  that  cows  are  not 
generally  so  well  selected  as  they  should  be  ;  and  one  reason  is  this : — 
whenever  a  cow  happens  to  be  a  good  milker,  she  is  kept  to  breed  as 
long  as  she  is  worth  keeping  for  that  purpose,  without  regard  to  any 
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other  point  of  excellence ;  and  her  calves  may  be  good  or  bad,  in  pTIh 
portion  as  the  points  of  the  bull  which  begot  them  are  bo.  Those  who 
keep  a  stock  of  cows  for  breeding  bulls,  of  course,  do  not  follow  this 
hazardous  plan  of  producing  valuable  calves ;  but  I  believe  by  far  th« 
greatest  number  of  cattle  bred  in  this  conntry  are  produced  in  tiiis 
careless  manner ;  and  the  simple  recital  of  the  system  is  quite  sufficient 
to  account  for  tlie  great  number  of  inferior  cattle  to  be  met  with  In  all 
our  public  markets. 

The  s}*stem  of  breeding  I  have  recommended  is  applicable  to  every 
kind  of  stock  ;  butmodifications  are  allowable  in  it,  and  in  fact  expedient, 
according  to  the  particular  object  the  breeder  has  in  view.  If  his  object 
is  simply  to  breed  cattle  and  sheep  for  ordinary  markets  of  fat  and  lean 
stock,  a  useful  lot  of  cows  or  ewes,  with  a  good  tup  or  bull,  are  all  tliat 
are  requisite ;  and  once  having  obtained  a  desirable  stock  of  eitlier, 
and  not  wishing  them  of  finer  quality,  his  solicitude  will  be  confined  to 
sustaining  their  character,  by  preventing  the  least  tendency  to  dete- 
rioration. In  such  a  case  the  females  are  commonly  bred  by  the  fanner 
himself,  and  the  male  is  purchased  from  a  breed  of  superior  class  to  hLi 
own.  So  far  the  practice  is  good  ;  but  when  a  good  cow,  or  a  lot  of 
good  ewes,  of  the  same  or  superior  character  as  the  stock  itself  can  be 
picked  up  now  and  then,  the  opportunity  should  not  be  lost  in  infusing  a 
/re»h  strain  of  blood  into  the  stock.  A  frequent  change  of  the  male  is 
advisable  in  such  a  system,  as  the  stock  will  soon  become  too  near  akin 
to  him.  On  the  other  hand,  those  whose  professed  object  is  to  breed 
animals  to  propagate  their  kind,  must  bestow  great  care  and  skill  to  sus- 
tain their  breeding-stock  in  the  highest  state  of  perfection.  The  least 
defect  in  the  female,  whether  arising  from  accident  or  inherent  weak- 
ness,  should  be  the  instant  signal  for  her  removal  from  the  stock,  and  as 
to  the  male,  the  very  best  that  can  be  found  should  be  purchased  at  any 
price.  The  best  male  in  reference  to  the  particular  case  may  not  be 
the  beat  animal  of  the  stock  from  which  it  is  desired  to  purchase,  be- 
cause it  should  pre-eminently  possess  points  which  will  either  improve 
or  sustain  those  of  the  females  which  he  is  destined  to  serve.  The  pro- 
perties, therefore,  which  a  male  should  possess  are  entirely  relative  and 
not  absolute  i  for  absolutely  good  points  ought  to  be  possessed  by  the 
females  before  the  breeder  should  attempt  to  produce  breeding-stock 
from  them.  To  manage  this  part  of  his  business  well,  is  a  very  difficult 
task  for  the  breeder ;  and  a  single  mistake  committed  in  this  respect, 
for  a  single  season,  may  cause  him  more  trouble  to  rectify,  and  incur 
greater  loss,  than  if  he  had  been  content  with  his  own  stock  in  the  state 
it  was.    It  must  be  owned,  however,  that  whenever  a  breeder  discovers 
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a  defect  in  any  point  in  his  stock,  his  desire  to  remedy  it  is  natural ;  and 
whenever  he  finds  an  animal  superior  to  his  own,  it  is  as  natural  he 
should  endeavour  to  possess  it.     If,  for  example,  he  thinks  his  own 
stock  somewhat  slacker  behind  the  shoulder  than  they  should  be,  the 
remedy,  he  conceives,  is  to  use  a  male  which  is  free  of  that  deficiency. 
The  usual  practice  is  to  select  a  male  for  this  purpose,  which  is  rather 
full  behind  the  shoulder ;  because,  what  more  natural  than  to  fill  up  a 
deficiency  with  a  redundancy  1    Such  an  expectation,  though  natural 
enough,  may  lead  to  unexpected  results  ;  for  the  use  of  the  redundant 
point  may  give  such  an  impetus  in  the  stock  to  rectify  their  deficiency, 
that  its  tendency  to  fill  up  may  proceed  too  far,  even  in  one  generation, 
and  cause  redundancy  where  there  was  deficiency  before ;  but  this  is  just 
the  result  which  ought  to  have  been  anticipated,  if  there  is  any  truth  in 
the  breeders'  maxim,  that  *^  like  begets  like."*^    The  employment,  there- 
fore, of  a  symmetrical  shoulder  to  rectify  a  deficient  one  is  the  practice 
most  consonant  to  reason  and  principle  ;  for  what  more  is  wanted  than 
to  fiU  up  the  deficiency  behind  the  shoulder ;  and  how  should  that  be 
best  attained  but  by  using  a  model  which  is  exactly  in  the  state  which 
you  wish  the  deficiency  to  assume  \   The  want  of  forethought  to  conse- 
quences of  this  sort  has  been  the  cause  of  deterioration  to  many  a  good 
stock.    Too  many  farmers  attempt  to  produce  breeding-stock,  and  they 
are  tempted  to  proceed  with  the  system  as  long  as  they  observe  the 
progeny  improve  upon  their  .parents ;  and  as  long  as  they  are  observed 
to  improve,  purchasers  will  be  found  to  pay  good  prices — for  they  like  to 
purchase  from  a  thriving  stock — till  a  point  is  reached  beyond  which 
improvement  does  not  succeed ;  and  this  is  considered  the  point  of  per- 
fection, though  it  may  be  very  far  short  of  it.     The  breeder's  skill  may 
be  unable  to  carry  him  farther ;  and,  on  account  of  his  want  of  skill, 
will  be  induced  to  present  his  breeding-stock  to  the  attention  of  other 
breeders  with  the  greater  earnestness.    Herein  is  concealed  another 
source  of  error ;  for  it  is  clear,  that  as  long  as  a  stock  is  itself  far  short 
of  perfection  its  offshoots  cannot  afford  a  certain  means  of  improving 
other  stock.     Trial  may  be  made  of  it ;  but  the  result  may  be  disap- 
pointment to  the  purchasers,  and  disgust  to  the  self-sufficient  breeder 
himself.     One  circumstance  alone,  I  conceive,  would  justify  a  breeder 
in  offering  imperfect  stock  for  breeding,  which  is,  being  situate  in  a 
country  where  crossing  with  other  breeds  might  be  carried  on  with  ad- 
vantage.  The  conclusion  of  the  whole  matter,  then,  is,  that  a  stock  pro- 
ducing offshoots  fit  to  breed  from  should  have  arrived  at  perfection,  at 
least  to  such  a  degree  of  perfection  as  the  best  stocks  known ;  and  the 
object  of  the  owner  of  such  a  stock  should  not  be  so  much  to  improve 
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its  best  animals — for  that  seems  impossible — as  to  improve  the  inferior, 
and  suetain  the  quality  of  the  best ;  and  before  a  stock  can  be  brought 
to  that  state  of  perfection,  the  pedigree  of  its  best  animals — for  no 
stock  contains  all  its  animals  equally  good — might  be  traced  back  for 
many  generations.  Doubtless,  this  is  a  severe  criterion  by  which  to 
judge  the  character  of  a  breeding  stock ;  but  when  it  is  considered  that 
its  members  are  preferred  with  a  view  to  improve,  or  at  least  sustain, 
the  breeding  of  members  of  another  stock  equally  well  bred  as  itaelf,  it 
is  necessary  to  fix  a  high  standard  of  comparison,  and  nothing  short  of 
this  will  afibrd  satisfaction.  There  are  many  stocks  of  Short-horn  cattle 
and  Leicester  sheep,  whose  character  will  bear  the  strictest  scrutiny  by 
such  a  criterion. 

Breeding  in-and-in. — No  wonder  when  high-breeding  produces  such 
an  improvement  in  stock  as  to  render  the  head  small,  fine,  and  beauti- 
ful, the  extremities  elegant,  the  form  handsome,  and  the  disposition  so 
accommodating  aa  that  the  animals  grow  and  fatten  without  feeling  dis- 
turbed at  what  passes  around  ;  in  short,  become  so  prepossessing,  as  to 
make  their  owners  mistrust  the  stocks  of  others,  and  employ  only  their 
own  to  increase  its  own  numbers.  It  was  this  feeling  which  actuated 
Bakewell  to  breed  only  trom  his  own  stock,  after  he  had  brought  the 
Leicester  sheep  and  Long-hom  cattle  to  perfection.  For  a  time  Mr 
Mason  of  Chilton  pursued  the  same  course ;  and  there  are  breeders  in 
England  at  the  present  time  who  maintain  that  it  is  the  best  system, 
and  will  follow  no  other.  Perhaps  a  stock  brought  to  the  highest  state 
of  perfection,  and  at  the  same  time  possessed  of  soimd  constitatioD, 
may  be  supported  free  of  deterioration  for  many  years  by  the  peculiar 
skill  of  its  owner ;  and  I  can  conceive  a  high-bred  stock,  full  of  young 
blood,  such  as  Bakewell's  was  during  his  whole  lifetime,  to  be  increased 
and  supported  by  its  own  members  though  bred  in-and-in,  tbat  is,  sup- 
ported by  near  kindred  or  consanguinity.  There  was  one  valid  reason 
for  Mr  Bakewell  employing  only  his  own  stock,  which  was,  that  there 
was  no  other  so  good  as  his  own  to  select  Irom ;  and  it  would  have  seemed 
extraordinary  in  him,  of  all  men,  to  have  employed  any  animal  of  acknow- 
ledged inferiority  to  his  own;  but  I  suspect  no  such  liberty  may  be 
taken,  with  impunity,  with  a  stock  as  highly  bred,  but  not  so  youthful  in 
blood.  At  all  events,  many  instances  have  occnrred,  in  which  many  a 
fine  stock  have  been  ruined  in  character,  and  have  entailed  irreparable 
loss  on  their  owners  simply  by  being  bred  in-and-in.  The  immediate 
effects  of  employing  parents  nearly  allied  by  blood  to  propagate  their 
kind  are  remarkable.  The  bone  becomes  very  small,  of  condensed  text- 
ore,  and  fine  quality.     The  skin  is  so  thin  as  to  receive  the  appellation 
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o(  papery^  and  so  open  of  texture  as  to  be  sensible  to  the  least  change 
of  temperature ;  and  hence  animals  bred  in-and-in  are  very  susceptible 
of  catarrhal  affections,  and  on  which  account  they  are  liable  to  consump- 
tion and  clyers  (3036.).  The  carcase  is  much  reduced  in  size,  and  the 
disposition  to  fatten  increases  to  such  a  degree  that  the  animal  may 
be  said  to  be  always  in  a  condition  to  be  slaughtered ;  and  it  is,  perhaps, 
this  tendency  to  fatten,  which  has  proved  the  great  inducement  with 
many  breeders  to  tolerate  the  in-and-in  system.  The  hair  is  short, 
smooth,  and  thin-set,  and  the  wool  short,  thin-set,  and  watery ;  and  both 
hide  and  fleece  lose  a  large  proportion  of  weight.  The  body  assumes  a 
change  of  form,  the  barrel  being  beautifully  rounded,  but  seems  stuffed, 
as  it  were,  within  the  skin.  The  extremities  are  very  fine,  the  head 
and  hoofs  small,  the  ears  thin  and  broad,  and  the  head  of  the  sheep  is 
almost  bare  of  hair,  of  a  blue  colour,  very  liable  to  be  scalded  by  the 
heat  of  the  sun,  and  attacked  by  the  fly.  The  neck  of  both  cattle  and 
sheep  are  thin,  and  droop  with  a  downward  curve  from  the  head  to  the 
top  of  the  shoulder.  The  points  just  enumerated  shew  the  unprofitable 
state  into  which  a  stock  may  be  brought  by  being  bred  in-and-in.  Mr 
Mason''s  fine  Short-horn  stock  latterly  shewed  symptoms  of  the  bad  ef- 
fects of  this  system ;  and  Mr  Robertson's  stock  at  Ladykirk,  which  con- 
tained at  one  time  by  far  the  finest  Short-horns  in  Scotland,  suffered 
after  his  demise  from  the  same  cause,  as  was  apparent  on  the  animals 
presented  at  the  sale  which  dispersed  them.  Only  cattle  and  sheep 
have  been  subjected  by  farmers  to  be  bred  in-and-in,  for  their  draught 
mares  are  usually  covered  by  stallions  obtained  from  a  distance ;  and  of 
cattle  and  sheep,  the  injurious  effects  of  the  system  have  only  been  ob- 
served in  Short-horn  cattle  and  Leicester  sheep.  The  injurious  effects 
of  the  system  have  been  felt,  it  is  true,  in  the  racing  stud ;  and  are 
evinced  by  the  racers  of  the  present  day  being  unable  to  carry  heavy 
weights,  and  run  the  long  distances  of  the  horses  of  old.  At  present 
nothing  but  speed  is  regarded. 

Now,  that  high-bred  stocks  exist  in  every  district  of  the  kingdom, 
there  is  no  excuse  for  pursuing  the  in-and-in  system  of  breeding ;  and 
the  attempt  is  the  more  inexcusable  from  the  remarkable  fact,  brought 
to  light  only  since  the  distribution  of  high-bred  stock,  that  its  progeny, 
after  being  distributed  for  a  time,  may  be  brought  together  to  propa- 
gate their  kind,  and  their  ofl^pring  will  exhibit  no  symptoms  of  in-and-in 
breeding.  Such  a  result  would  seem  to  indicate  that  change  of  soil  and 
situation  renovates  the  animal  as  well  as  the  vegetable  constitution. 

It  may  be  proper  to  mention  what  relations  are  considered  allied  in 
blood,  in  breeding  in-and-in.     Connection  of  the  sire  with  bis  grand- 
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dam,  dam,  and  sister,  is  improper.  So  it  is  even  with  his  aunt,  niece, 
and  eousin-germain.  One  should  imagine  that  a  breeder  would  feel  re- 
pugnance at  connecting  so  near  a  consanguinity  as  the  former ;  yet  the 
union  is  too  often  permitted  to  take  place  in  the  latter  cases. 

Crossing. — The  union  of  different  breeds  of  the  same  sort  of  animal  is 
a  favourite  scheme  with  many  breeders,  and,  under  certain  conditions, 
produces  good  results.  Those  conditions  are,  that  the  male  employed 
in  the  crossing  shall  have  the  superior  breeding  of  the  2  parents,  and 
that  the  situation  in  which  the  cross-progeny  shall  be  brought  up  shall 
be  suitable  to  it  The  first  condition  is  usually  complied  with,  but  the 
second  is  as  conmionly  disregarded  ;  and  the  consequence  is,  that  the 
crosses  attempted  to  be  brought  up  in  situations  quite  unsuited  to  their 
nature  have  proved  a  failure. 

In  the  crosses  commonly  attempted  in  this  country,  among  cattle  the 
Short-horn  bull,  and  among  sheep  the  Leicester  tup,  have  been  employed 
to  serve  the  ordinary  breeds  of  cattle  and  sheep.  The  effects  have  proved 
satisfactory  ;  for  though  the  progeny  could  not  but  be  expected  to  be 
inferior  to  the  sire,  they  are  superior  to  the  dam.  The  effects  are,  an 
enlargement  of  the  carcase,  a  finer  skin,  longer  hair  and  wool,  cleaner 
bone  and  finer  head,  and  the  disposition  to  fatten  greatly  accelerated — 
all  of  which  are  superior  to  the  ordinary  points  of  the  breed ;  but,  of 
course,  the  better  the  dam  is,  the  more  decidedly  improved  will  those 
points  be.  In  effecting  such  a  cross,  it  has  been  found  that  the  higher 
bred  the  male  is  the  finer  is  the  cross,  that  is,  the  nearer  it  will  ap- 
proach his  properties ;  and  even  an  over-bred  male,  that  is,  one  shew- 
ing symptoms  of  having  been  bred  in-and-in,  may  be  used  with  advan- 
tage in  crossing.  Where  a  superior  cross-male  happens  thus  to  be  pro- 
duced, a  strong  desire  is  evinced  by  breeders  to  keep  him  entire  for  ser- 
vice, and  even  to  use  him  as  a  sire,  instead  of  expending  money  in  the 
purchase  of  a  high-bred  male.  A  more  short-sighted  step  than  this  can- 
not be  taken  by  a  breeder,  because,  from  such  a  male  he  has  no  assur- 
ance that  the  progeny  will  be  superior  to  the  dam.  Indeed,  he  has  no 
guarantee  of  what  the  state  of  the  progeny  will  be  at  all,  for  it  may  be 
worse  i\«an  either  sire  or  dam  ;  and  if  such  a  disappointment  overtakes 
him,  ho  has  himself  to  blame,  having  left  the 'whole  matter  to  chance.  The 
employment  of  a  high-bred  sire,  on  the  other  hand,  will  never  lead  to 
disappointment,  as  the  progeny  will  assuredly  be  superior  to  the  dam. 
It  is  this  ass^urance  which  affords  much  satisfaction  to  the  breeder  of 
high-bred  stock,  by  which  he  can  anticipate  the  quality  of  his  forthcom- 
ing young  stock  ;  and  it  is  with  high-bred  stock  alone  that  the  maxim 
of  **  like  producing  like,"  is  realised.    Nevertheless,  there  are  situations 
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in  which  high-bred  stock  cannot  be  maintained  as  a  breeding  stocky  and 
in  which  nothing  but  crossing  can  be  practised  when  improvement  is  de- 
sired ;  but  the  desire  for  improvement  has  been  carried  by  some  breeders 
beyond  the  bounds  of  prudence ;  they  have  crossed  the  Black-faced  ewe 
with  Leicester  tups,  in  situations  where  the  enlarged  lamb  has  been  un- 
able to  subsist  in  winter ;  and  on  this  account  the  policy  of  changing  the 
Black-faced  breed  of  sheep  in  high  localities  seems  doubtful.  In  lower 
situations,  the  Cheviot  ewe,  which  inhabits  the  middle  range  of  green 
pasture,  may  be  crossed  with  the  Leicester  tup  with  advantage.  Every 
crossing,  however,  should  be  prosecuted  with  caution,  because  the  result 
may  overstep  the  intentions  of  the  breeder.  It  is  clear  that  if  the  crossed 
stock  is  retained  as  females,  which,  in  their  turn,  are  served  by  high- 
bred males,  the  time  will  arrive  when  the  character  of  the  original  stock 
will  be  entirely  changed,  and  become  unsuited  to  their  native  climate 
and  pasture,  and  will,  in  fact,  have  become  the  same  breed  as  their  high- 
bred sires.  It  is  quite  possible  to  originate  a  race  of  Short-horns  and 
Leicester  sheep  any  where  suited  to  their  nature,  by  constantly  employ- 
ing a  high-bred  bull  and  tup  to  serve  cross-bred  heifers  and  gimmers, 
generation  after  generation ;  and  were  this  practice  generally  adopted, 
the  time  would  arrive  when  the  original  breeds  which  were  crossed  would 
disappear  altogether.  Such  a  result  would  prove  injurious  to  the  breeder 
himself,  inasmuch  as  the  pasture  would  be  unsuited  for  the  stock  he  had 
caused  to  be  produced ;  so  that  his  best  plan  is  to  preserve  the  original 
breeds  in  the  higher  parts  of  the  country,  and  take  the  crosses  to  the 
low  country  to  be  fed  off.  The  temptation  of  larger  profits  has  already 
caused  the  Cheviot  to  drive  the  Black-faced  breed  from  the  lower  pas- 
tures to  the  highest,  while  the  cross-bred  Cheviot,  with  the  Leicester, 
have  descended,  on  the  other  hand,  to  the  low  country,  and  there  have 
met  the  true  bred  Leicester.  This  result,  upon  the  whole,  has  done  good, 
as  it  has  increased  the  quantity  of  mutton  in  the  market ;  and  the  skil- 
ful pasturage  which  the  hills  have  received  since  a  regular  system  of 
breeding  has  been  introduced,  has  caused  them  to  yield  a  larger  quan- 
tity of  finer  grasses.  The  crossing  of  the  Black-faced  sheep  has  under- 
gone a  change ;  the  licicester  tup  is  too  heavy  to  serve  Black-faced 
ewes  on  the  hills,  and  to  bring  those  ewes  to  the  tup  in  the  low  country 
is  attended  with  trouble  and  expense.  Instead,  therefore,  of  the  Leices- 
ter tup  being  so  employed,  the  Cheviot  tup  has  been  substituted ;  and 
though  the  cross  is  inferior — for  nothing  can  exceed  the  beauty  of  the 
Iamb  produced  between  the  Black-faced  ewe  and  Leicester  tup — it  is  a 
good  one,  and  has  enlarged  the  Black-faced  mutton.  So  long  as  cross- 
ing is  conducted  with  the  breeds  in  their  natural  state,  it  will  go  on 
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without  confusion,  but  the  moment  cross-bred  tups  are  employed  as  im- 
provers of  stock,  their  interference  will  produce  confusion  in  the  crosses, 
and  throw  discredit  upon  crossing  altogether. 

I  purpose  giving  a  short  description  of  the  animals  whose  portraits 
are  given  in  the  plates  illustrative  of  this  work,  and  shall  make  such 
remarks  on  the  form  of  the  animals  as  to  give  you  an  idea  of  their  lead- 
ing points,  whether  good  or  bad.  In  order  to  render  reference  to  the 
figures  in  the  plates  more  easy,  wood-cuts  of  their  points  have  been 
provided,  that  they  may  be  the  more  distinctly  indicated. 

Horses. — Among  horses  I  shall  take  the  draught-horse,  I 
Plate  VII.,  as  the  standard  of  comparison.     This  gelding 
colour,  was  bred  by  Mr  Curry  at  Bran- 
don, in  the  county  of  Northumberland. 
and  is  the  property  of  Messrs  Howey 
and  Co..  the  great  carriers  from  Edin- 
burgh into  England.     He  is  not  a  tho- 
rough-bred Clydesdale,  having  a  dash  of 
coaching  blood  in  him,  a  species  of  farm- 
horse  very  much  in  use  on  the  Borders, 
and  admired  for  their  action  and  spirit. 
This  golding  exhibits  such  a  form  as  to  ■ 
constitute,  in  my  estimation,  the  very 
perfection  of  what  a  farm-horse  should 

be.  His  head  a  is  small,  bone  clean,  eyes  prominent,  muzzle  fine,  and 
ears  set  on  the  crown  of  the  head.  His  neck  rises  with  a  fine  crest 
along  the  mane  from  the  trunk  b  It  to  a,  and  tapers  to  the  head,  which  is 
beautifully  set  on,  and  seems  to  be  borne  by  the  neck  with  ease.  His 
limbs  taper  gradually  from  the  body,  and  are  broad  and  flat ;  the  knee  k  is 
straight,  broad,  and  strong,  and  the  fore-arm  t'  broad  aud  flat — all  excel- 
lent points  in  the  leg  of  a  draught-horse,  giving  it  strength  and  action. 
The  back  of  the  fore-leg,  from  the  fetlock  joint  /  to  the  body  o,  is 
straight,  indicating  no  weakness  in  the  limb — a  failing  here  causing  the 
knees  to  knuckle,  and  rendering  the  horse  unsafe  in  going  down-hill.  The 
hind-legs  m,  as  well  as  the  fore  ones  k  and  /,  stand  directly  under  the 
body,  forming  firm  supports  to  it.  The  body  is  beautifully  symmetrical. 
The  shoulder  slopes  backwards  from  h  to  b,  the  withers  at  b  being  high 
and  thin.  The  sloped  position  of  the  shoulder  affords  a  proper  seat 
for  the  collar,  and  provides  the  muscles  of  the  shoulder-blade  g  so  long 
a  lever  as  to  cause  them  to  throw  the  fore-legs  forward  in  a  walk  or 
trot ;  and  with  such  a  shoulder  a  horse  cannot  stumble.  The  back, 
from  b  to  c,  is  short,  no  longer  than  to  give  room  to  the  saddle.     The 
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chest,  from  6  to  o  is  deep,  giving  it  capacity  for  the  lungs  to  play  in,  and 
room  for  the  muscles  required  in  draught.  The  top  of  the  quarter  from 
^  to  c;?  is  rounded,  the  flank,  from  c  to  n,  deep,  and  the  hind-quarter,  from 
/  to  ^,  long.  On  looking  on  the  side  profile  of  the  entire  animal,  the 
body  seems  made  up  of  2  large  quarters,  joined  together  by  a  short  thick 
middle,  suggesting  the  idea  of  strength  ;  and  the  limbs,  neck,  and  head, 
are  so  attached  to  the  body,  as  to  appear  light  and  useful.  In  a  well- 
formed  horse,  I  may  remark,  that  the  line  from  the  fetlock  joint  I  to  the 
elbow  joint,  at  o^  is  equal  to  that  from  the  joint  o  to  the  top  of  the  withers 
6.  In  a  low-shouldered  leggy-horse,  the  line  lo\&  much  longer  than  the 
line  0  b ;  but  in  the  case  of  this  horse,  the  body  6  0  is  rather  deeper  than 
the  leg  I  ois  long,  realising  the  desideratum  in  a  farm-horse  of  a  thick 
middle  and  short  legs.  The  line  across  the  ribs  from  ^  to  /  is,  like  the 
back,  short,  and  the  ribs  are  round.  He  is  16  hands  high,  measures  from 
a  to  6  35  inches,  from  6  to  c  33  inches,  from  c  to  c/ 19  inches,  being  in 
extreme  length  7  feet  3  inches.  Length  of  the  face  25  inches,  breadth 
of  face  across  the  eyes  10  inches,  length  of  ears  6^  inches,  breadth 
across  the  hook-bones  22  inches,  girth  behind  the  shoulder  80  inches, 
girth  of  fore-arm  23  inches,  girth  of  bone  below  the  fore-knee  9 J  inches ; 
— the  breadth  of  this  bone  shews  the  strength  of  the  fore-leg  of  every 
horse  ; — girth  of  neck  at  the  onset  of  the  head  32  inches,  girth  of  muzzle 
21  inches,  width  of  counter  19  inches,  and  height  of  top  of  quarter  from 
the  ground  63  inches.  In  a  draught-horse  the  collar  causes  the  muscles 
to  enlarge  upon  the  shoulder,  and  the  neck  to  become  thin.  This  horse's 
name  is  Farmer,  his  walk  is  stately,  and  he  can  draw  3  tons  on  level 
ground,  including  the  weight  of  the  waggon.  He  is  a  well  known  ani- 
mal in  Edinburgh,  and  is  generally  admired. 

Fig.  583,  and  Plate  XVI.,  is  the  portrait  of  the  black  draught-stallion, 
Champion,  bred  by  Mr  James  Steedman, 
Boghall,  in  the  county  of  Mid-Lothian. 
He  is  of  the  true  Clydesdale  breed.  He 
gained  the  first  prize  at  the  Highland 
and  Agricultural  Society's  Show  at 
Glasgow  in  October  1837,  and  obtained 
premiums  elsewhere.  He  is  a  sure  foal- 
getter.  He  is  fully  17  hands  high,  and 
though  otherwise  a  large  animal,  being 
8  feet  7  inches  in  length,  his  action  is 
high  and  uncommonly  light.  On  com- 
paring him  generally  with  the  gelding 
just  described,  though  his  body  is  longer,  both  hind  and  fore  quarters 
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are  long  and  deep,  and  exhibit  a  large  display  of  muscle.  His  middle 
is  somewhat  small,  as  is  almost  always  the  case  with  stallions  which 
have  served  many  mares.  Like  all  stallions,  his  neck  rises  beaatifully 
from  his  body  A  e,  in  a  full  crest  from  6  to  a,  evincing  that  castration 
has  the  effect  of  reducing  the  size  of  the  muscles  of  the  neck  of  all 
geldings.  The  shoulder  slopes  well  back  from  e  to  b,  giving  freedom  of 
action  to  the  fore-legs,  while  the  muscle  at  m  being  fully  developed, 
assists  in  imparting  power  to  that  action.  The  hind-quarter,  from  ^  to 
A,  is  long  and  deep.  The  fore-leg  is  straight,  and  short  from  knee  to 
fetlock,  p  to  n,  the  bone  under  the  knee  strong,  and  the  fore-arm  /  flat 
and  broad.  The  hind-legs  o  are  remarkably  handsome.  The  sweep  of 
line  from  the  crown  of  the  head  along  tlie  back  to  the  tail-head  is  truly 
elegant,  giving  a  very  fine  top  to  the  quarter,  and  the  plenitude  of  hair 
in  the  tail  d  k  indicates  great  strength  of  back.  His  eye  is  good,  though 
somewhat  small,  the  ratch  of  white  down  his  face  is  against  his  cast 
of  countenance :  and  having  tlic  2  hind  legs  white  is  also  against  his 
general  appearance.  His  disposition  is  remarkably  docile,  and  his 
whole  demeanour  harmless.  His  constitution  is  good,  and  he  is  an  ex- 
cellent traveller.  These  are  a  few  of  his  dimensions : — from  a  to  fi  51 
inches,  from  6  to  c  ifO  inches,  from  e  to  it  2'2  inches ;  in  all  8  feet 
7  inches.  Length  of  face  26^  inches,  breadth  of  face  across  the  eyes 
11  inches,  length  of  ears  6^  inches,  breadth  across  the  hook-bones  30 
inches,  girth  behind  the  shoulder  90  inches,  girth  of  fore-arm  28  inches, 
girth  of  bone  below  the  fore-knee  12  inches,  height  of  top  of  quarter 
from  the  ground  67  inches,  girth  of  neck  at  the  onset  of  the  head  39 
inches,  girth  of  muzzle  24  inches,  and  width  of  counter  22  inches. 

Fig.  584,  and  Plate  XYH.  is  the  portrait  of  a  brown  mare  belonging  to 
Mr  George  Bagrie,  Monkton,  near  Dal- 
keith, Mid-Lothian.     She  gained  the  Fig.sM. 
first  premium  at  every  show  of  stock 
she  was  ever  exhibited.     The  white 
ratch  down  her   face,   and   so  much 
white  on  her  legs,  detract  from  her  ge- 
neral  appearance ;   but  notwithstand- 
ing these  drawbacks,  she  is  an  exceed- 
ingly handsome  mare.    You  have  only 
to  look  at  the  plate  to  observe  the  beau- 
tiful flowing  lines  of  her  whole  contour, 
and  also  the  great  substance  of  both                  "     i^doht  hah. 
fore  and  hind  quarter.     The  rise  and  crest  of  her  neck  from  b  to  a, 
and  from  e  to  a.  are  remarkably  fine.     The  back  from  6  to  c  is  some- 
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what  hollow,  and  there  is  a  corresponding  depression  of  the  belly  at 
t,  both  the  consequences  of  foal-bearing,  as  well  as  a  slackness  of  the 
flank  in  front  of  ^,  the  usual  deficiency  there  of  brood-mares.  The  top  of 
the  rump  from  c  to  dis  also  very  fine.  The  shoulder  slopes  well  from  e 
to  by  indicating  good  action ;  the  muscles  are  well  developed  on  the  fore- 
quarter  from  e  to/,  indicating  power  in  draught;  and  the  ribs  are  round, 
and  long  from  /  to  ^,  a  favourable  configuration  in  the  brood-mare  for 
giving  room  for  the  growth  of  the  foetus*  The  hind-quarter  from  ^  to 
h  is  long.  The  legs  are  placed  directly  under  the  body,  the  fore-knee  / 
being  broad  and  strong,  the  back  of  the  fore-leg  from  the  fetlock  m  to 
the  body  straight,  and  the  fore-arm  fc  broad  and  flat.  I  have  no  measure- 
ment of  the  dimensions  of  this  mare,  which  I  regret,  as  losing  a  means 
of  comparison  with  the  gelding  and  stallion.  Beside  roundness  and 
length  of  rib,  a  brood-mare  should  be  wide  across  the  hook-bones  and 
the  pelvis,  to  aflbrd  room  for  the  growth  and  subsequent  egress  of  the 
foal,  as  is  better  shewn  in  the  dark  small  figure  of  a  mare  on  the  left 
hand  side  of  Plate  XVII. 

I  have  chosen  a  black  stallion,  brown  mare,  sjid^rey  gelding,  as  illus- 
trative of  the  3  colours  most  commonly  seen  among  farm-horses.  A 
black  stallion  seems  the  generally  favourite  colour,  and  a  brown  mare  is 
not  uncommon,  but  the  grey  colour  is  less  in  vogue  than  it  was  20  years 
ago ;  but  why  I  cannot  say.  It  is  said  that  the  feet  of  grey  horses  are 
more  tender  than  of  horses  of  other  colours ;  and,  for  the  same  reason, 
whatever  that  may  be,  it  is  alleged  that  white  feet  are  more  tender  than 
any  other  colour.  I  once  corresponded  on  this  subject  with  the  veteri- 
nary surgeon  of  one  of  the  regiments  of  Life  Guards,  the  horses  of  which 
are  black,  and  his  statement  was,  that  he  had  not  observed  any  remark- 
able defect  in  those  horses  which  happened  to  have  white  feet ;  but  that 
his  attention  had  not  before  been  particularly  drawn  to  the  subject.  It 
might  be  worth  while  to  ascertain  whether  or  not  it  is  found  that  the 
horses  of  the  Scots  Greys  are  more  liable  to  tender  feet  than  those  of 
other  corps  of  a  dififerent  colour. 

Cattle. — I  have  already  said  so  much  on  the  points  of  cattle,  that  no- 
thing more  remains  to  be  advanced  on  that  subject ;  so  I  shall  merely 
allude  to  the  particular  points  exhibited  by  the  animals  represented  in 
the  plates.  And,  first,  I  shall  take,  as  a  standard  of  comparison,  the  Short- 
horn ox,  fig.  585,  and  Plate  VI.  This  was  an  ox  from  the  herd  of  Mr 
Wilson  of  Cumledge,  in  Berwickshire,  who  has  long  been  known  as  a  suc- 
cessful breeder  of  Short-horn  steers.  His  stock  comes  to  maturity,  and 
is  fattened  off*,  at  2  years  of  age,  when  they  commonly  attain  70  stones  im- 
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perial,  The  ox  in  fig.  585  was  1  year  11  months  old  when  his  porlmt 
was  taken ;  and  he  was  afterwards  shewn  at  the  Highland  and  Agricul- 
tural Society's  Show  at  Berwick- 
upoo-Tweed,  in  October  1841.  He 
was  of  a  roau  colour,  with  a  good 
deal  of  white.  His  head  was  re- 
markably fine,  with  a  jileasant  coun- 
tenance, full  eyes,  and  small  slouch- 
ing sharp -pointed  horns.  Besides  a 
fine  head,  he  had  a  straight  back, 
round  rib,  deep  flank,  and  full  neck- 
vein.  His  principal  measurements 
were,  from  e  to  o  27  inches,  from  a  to  6  32i,  from  btoc  21i  inches,  in  all 
6  feet  9  inches ;  and  the  girth  of  the  body  behind  the  shoulder  at  /  7 
feet  3  inches.  His  measurement  for  beef  was  4  feet  C  inches  in  length, 
by  7  feet  3  inches  in  girth,  equal  to  56  stones  imperial ;  so  I  should  say 
from  these  figures,  that  this  ox  was  rather  too  short  for  a  perfectly 
symmetrical  figure. 

Fig.  586,  and  Plate  XXXH.  is  a  portrait  of  a  red  and  white  Sbort-hom 
hull.  This  animal  was  bred  by  the  late  Mr  George  Brown  at  Whitsome 
Hill,  in  BLTwickslHiv.  lie  was  «ot  by  a  red  and  wiiilc  bull  belonging 
to  Mr  Robertson  of  Ladykirk,  named  Valentine.*  At  that  period,  Mr 
Robertson's  stock  of  Short-horns  was  in  its  glory.  The  dam  of  this  bull 
was  got  by  a  red  bull,  never  named,  bred  by  Mr  Thomas  Smith,  now 
at  Buckden,  then  at  Grindon,  in  Northumberland,  and  was  a  son  of  his 
old  roan  bull  Duke ;  and  at  that  period  few  farmers  had  so  high  a  bred 
stock  as  Mr  Smith.  The  grand-dam  was  1  of  twin  quey-calves  produced 
by  a  heifer,  purchased  in  calf  by  Mr  Brown  from  Mr  Mason  of  Chilton. 
One  of  the  twin  calves,  when  a  2-year  old  quey,  Mr  Brown  sold  to  the 
late  Duke  of  Buccleueh  for  50  guineas,  and  the  other  he  retained  for 
himself.  I  purchased  this  bull  when  1  year  old  from  Mr  Brown  for  20 
guineas,  and  kept  him  at  Balmadies,  in  Forfarshire,  for  8  years,  during 
which  time  he  proved  himself  a  sure  and  excellent  calf-getter,  and 
evinced  a  gentleness  of  disposition  to  every  person  who  approached  him. 
in  a  remarkable  degree  for  a  bull.  He  had  many  good  points — small 
head,  lively  eye,  small,  fine,  white  horn.  He  was  well  filled  up  behind 
the  shoulder,  at  /,  fig.  586,  a  point  in  which  many  bulls  are  deficient. 
He  had  a  long  quarter  from  ff,  a  difficult  point  to  attain  in  a  bull,  car- 
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rying  the  flesh  to  the  hocks  d ;  a  thick  flank  e ;  ribs  round,  formiDg  a 
straight  line  from  the  shoulder  point  in  front  of/,  past^i  to  the  margin 
of  the  round  above  d.  His  fore-arm  h  was  very  strong ;  neck  vein  > 
fiill ;  and  the  crest  of  his  neck 
a  fine  and  not  lumpy,  as  is  too 
often  the  case  in  bolls ;  his 
hooks  and  back  vrere  remark- 
ably straight  and  broad,  mea- 
suring across  the  hook-bones  at 
b  36  inches;  the  rump  between 
b  and  c  was  full  and  round,  and 
^he  tail-head  c  was  remarkably 
level  and  fine,  shewing  no  un- 
due development  of  muscle,  as 
is  often  the  ease  here — a  deformity  too  generally  admired,  and  in  so 
far  shews  a  prevalence  of  bad  taste.  His  neck  and  shoulders  were 
strewed  over  with  curled  locks  of  long  hair,  the  entire  body  being  thickly 
covered  with  long  soft  h^ ;  the  face  was  garnished  with  curled  hair  in 
a  line  down  in  front  of  each  eye  ;  and  the  roots  of  the  horns  were  hid- 
den with  long  hair  falling  over  the  forehead-  His  hide  was  thick  and 
mellow,  and  the  touch  fine.  He  had  a  most  robust  coostitution,  never 
having  had  a  day's  illness  in  his  life  of  9  years.  Unfortunately  I  had  no 
measurement  taken  of  him  before  he  was  killed  fat,  when  the  butcher, 
Mr  Johnston  of  Arbroath,  informed  me  he  weighed  139  stones  imperial, 
sinking  the  o&als.  His  flesh  was  fine,  much  liker  oz  than  bull  beef. 
Fig.  687,  and  Plate  XV.,  are  the  portraits  of  3  short-horn  cows  belong- 


ing to  the  Duke  of  Buccleuch,  at  Dalkeith  Park,  in  Mid-Lothian.  They 
are  all  of  pure  blood,  being  descended  from  Mr  Robertson  of  Ladykirk's 
stock,  when  Mr  John  Eennie  had  a  part  of  them  in  his  possession  at 
Fbantassie  in  East  Lothian.    The  cow,  a  roan,  whose  side  view  is  given, 
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was  in  a  lean  state  wheu  the  portrait  was  taken ;  but  the  likeneas  is  (be 
more  valuable  on  that  account,  in  giving  an  idea  of  the  skeleton,  whicb 
in  her  case  is  very  fine.  She  is  the  beautiful  Kilmeny,  got  by  Match'em. 
The  hook-bone  b  i&  finely  prominent,  and  at  the  same  time  level ;  the 
ribs  e  round ;  the  shoulder-blade  d  sloping ;  the  top  of  tbe  shoulder  u 
broad;  the  neck-vein  at ;» tine;  the  muscle  at/ well  developed;  the  tail- 
bead  c  level  with  the  hooks ;  and  the  udder  A  hemispherical,  tbe  teats 
being  pendent  at  equal  distances.  The  uncommon  half-slouching  half- 
projecting  form  of  her  horns,  and  a  staring  of  the  eyes,  give  her  counte- 
nance, though  her  head  is  otherwise  tine,  a  somewhat  more  austere  aspect 
than  cows  generally  have.  The  front  view  of  the  red  cow  in  the  middle  is 
intended  to  shew  the  breadth  of  tbe  fore-quarter  from  p  to  r,  the  round- 
ness of  the  riba  at  p,  the  depth  of  brisket  at  *,  and  the  width  of  space 
upon  which  the  fore-legs  stand.  The  hind  view  of  the  wAiYe  cow,  on 
the  right,  shews  the  broad  space  between  the  hooks  from  liM  k,  and  the 
same  across  the  pelvis  from  m  to  n,  2  points  essential  in  the  cow,  as  a 
safe  breeder  of  full-grown  calves.  The  form  of  the  udder  behind  at  o 
shews  tbe  proper  position  of  the  2  bind  teats,  and  exhibits  the  loose  soft 
skin  above  the  udder,  which  is  characteristic  of  good  milkers. 

The  3  colours,  roan,  red,  and  white,  were  purposely  chosen,  to  shew 
the  common  colours  ^vliich  tlie  Short-homs  bear.  Though  thus  divided 
into  3,  only  2  colours  are,  in  truth,  sported  by  Sbort-homs,  namely, 
red  and  white,  the  roan  being  a  mixture  of  the  other  2.  Tbe  roan  b  a 
handsome  colour,  and  is,  I  believe,  tlie  general  favourite  now ;  the  fancy 
for  colour  having  gone  from  the  red  to  the  white,  and  is  now  settled  on 
the  roan.  Dark-red  usually  indicates  hardiness  of  constitution,  richness 
of  milk,  and  disposition  to  fatten  ;  light-red  indicates  great  quantity  of 
thin  milk,  and  little  disposition  to  fatten ;  but  the  red  in  either  case  is 
seldom  entire,  being  generally  relieved  with  white  on  the  sides,  and  tbe 
belly,  as  in  the  case  also  of  the  bull  described  above.  White  was  con- 
sidered indicative  of  delicacy  of  constitution  ;  and  to  get  quit  of  it,  and 
at  the  same  time  avoid  the  dulness  of  red,  the  roan  was  encouraged,  and 
now  prevwls.  I  think  1  have  observed  that  white  animals  shew  the 
symptoms  sooner  than  any  other  colour  of  being  bred  in-and-in. 

A  single  black  h^  on  the  body,  and  particularly  on  the  nose ;  or  the 
slightest  dark  spot  on  the  flesh-coloured  skin  upon  the  nose,  or  around 
the  eyes ;  or  the  horns  tipped  with  black,  at  once  proclidm,  that  a  Short- 
horn sporting  either  of  these  is  not  pure  bred — all  attestation  to  the 
contrary  being  of  no  avail. 

To  shew  that  careful  breeding  improves  the  head  of  every  breed  of 
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cattle,  specimens  of  the  heads  of  3  celebrated  breeds  are  given,  one 
being  the  Lo^-hom»,  a  breed  not  confined  to  England,  as  it  extends 
over  Ireland,  though  it  is  only  in  England  that  fine  specimens  of  the 
breed  are  to  be  seen.  This  is  the  breed  which  the  famous  Bakewell  im- 
proved in  Ijeicestershire,  a  few  years  before  the  Ceilings  improved  the 
Short-hems,  by  which  they  established  to  themselves  a  fame  which 
eclipsed  that  of  fiakewell  as  a  breeder  of  cattle  ;  not  becaose  they  un- 
derstood the  principles  of  breeding  cattle  better  than  he  did,  but,  for- 
tunately for  them,  they  selected  a  better  subject  to  deal  with — the  Short- 
horns. Their  fame,  however,  was  not  established  at  the  cost  of  that  of 
Bakewell,  for  he  had  already  acquired  an  imperishable  name,  as  a 
breeder,  in  the  improvement  of  the  old  Leicestershire  breed  of  sheep  ; 
but  it  must  be  owned,  that,  when  the  CoUings  advanced  beyond  Bake- 
well  as  breeders  of  cattle,  the  advancement  was  the  more  meritorious  in 
being  made  in  competition  with  so  very  formidable  a  rival.  The  Long- 
horns  were  originally  called  Leicesters;  but  having  long  horos,  they 
were  so  named  in  contradistlnetion  to  the  Durham  breed,  whose  horns 
were  short;  and,  besides,  fiakewell's  improved  sheep  were  as  often  called 
Leicesters  as  the  Dishley  breed. 

The  Long-bom  bull,  a  likeness  of  whose  head  is  here  ^ven  in  fig.  588, 
belonged  to  Mr  R.Horton,  in  Warwick-  ^^  ,gg 

shire,  and  was  shewn,  and  obtained  the 
first  prize  of  his  class  at  the  Show  of  the 
Royal  Agricultural  Society  of  England 
at  Oxford,  in  July  1839,  when  he  was 
4  years  2  months  old.  Itwill  be  observed 
that  the  muzzle  is  fine,  the  eye  large 
and  expressive,  the  boms  fine,  tapering, 
and  sharp- pointed,  and  the  entire  coun- 
tenance agreeable.  His  colour  was  light 
brown,  brindled  with  black  stripes.  The 
skin  of  the  nose  and  around  the  eyes  dark-flesh  colour.  The  slouching 
portion  of  the  horns  is  very  common  in  the  Long-horn  breed;  they 
are  brown,  with  a  few  reddish  streaks,  and  tipped  with  brownish- 
black. 

Another  breed  to  which  much  attention  has  been  paid,  is  the  Here- 
ford, which  has  long  been  fomed  for  its  excellent  steers.  Fig.  589  is 
the  portrait  of  the  head  of  a  Hereford  ox  which  belonged  to  Mr  S. 
Druce  of  Ensham,  in  Oxfordshire,  and  was  shewn  at  Oxford,  at  the 
Show  of  the  Royal  Agricultural  Society  of  England,  in  July  1839,  when 
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4  years  4  months  old.     It  will  at  once  be  observed  that  the  i 

fine,  the  eye  large  and  full,  and  the  horns  Rg.  sua, 

stnull,  tapering,  and  sharp -pointed.     A 

white   face   is   quite    comraon    in    the 

Hereford  breed,  with  white  horns,  and 

brownish-red  points.  The  body  is  eithpr 

dark  or  light-red  and  wliito,  a  common 

colour,  or  a  dark   rich  chesnut-hrown. 

which   is   becoming  fashionable.      The 

skin  on  the  nose  and  around  the  eyes  is 

fine  ftesh-colour. 

The  Wcsl-Hiffhland  has  long  been 
famed  in  Scotland  as  a  superior  breed 
of  cattle.  Thoy  have  most  of  the  points 
of  the  Short-horns  in  the  body,  which 

is  covered  with  shaggy  hair,  that  bids  defiance  to  the  keenest  blasts  and 
the  most  drenching  rains.  Fig.  590  gives  an  idea  of  the  head  of  an 
ox  belonging  to  Mr  Camiibell 
of  Jura,  which  was  shewn 
with  another,  as  a  pair,  at  the 
Highland  and  Agricultural 
Society's  Show  at  Inverness, 
in  October  18311.  It  will  be 
observed  that  the  muzzle  is 
fine,  eye  large  and  full,  and 
the  horns  small,  tapering, 
sharp -pointed,  white,  and 
tipped  with  black.  The  co- 
lour of  the  body  is  usually 
black,  sometimes  red,  and 
not  unfrequently  dun.  The 
black  coloured,  in  my  opi- 
nion, makes  the  most  pro- 
fitable animal  to  the  feeder. 
The  skin  on  the  nose,  and  around  the  eyes,  is  always  black. 

There  is  a  breed  of  cattle  extensively  cultivated  in  Scotland,  the  im- 
portance of  which  consists  in  affording  milk  for  the  purposes  of  the 
dairy.  It  is  a  remarkable  circumstance  in  the  history  of  the  breeding 
of  thb  race  for  the  dairy,  that  the  very  opposite  points  have  been  culti- 
vated by  its  breeders,  which  I  have  described  as  being  essential  in  the 
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opinion  of  the  best  breeders  of  every  other  race.  The  breed  I  allude 
to  is  the  Ayrshire,  The  points  considered  good  in  an  Ayrshire  bull, 
by  the  breeders  of  that  species  of  stock,  are  a  broad  short  head,  the 
horns  spreading  from  the  side  of  the  head  a  little  in  front,  and  turning 
upwards.  The  top  of  the  shoulder  sharp,  back  narrow,  ribs,  of  course, 
flat,  hooks  confined,  hams  thin,  tail-head  somewhat  drooping,  belly  en- 
larged, and  legs  very  short.  These  are  all  points  contrary  toUose  of  a 
good  Short-horn ;  and  the  points  in  which  they  agree  are  a  straight  back, 
loose  mellow  skin,  large  eye,  and  small  horn.  The  cows  are  best  liked 
for  a  very  sharp  shoulder  and  wide  hooks  and  pelvis,  in  which  case  the 
ribs  are  flat  and  the  belly  large.  The  udder  is  desired  to  be  hemispheri- 
cal, well  forward,  and  provided  with  loose  soft  skin  behind. 

I  am  satisfied  that  the  points  thus  desiderated  by  Ayrshire  breeders 
are  not  necessarily  promotive  of  the  principal  object  they  have  in  view, 
namely,  a  large  quantity  of  milk ;  for  though  it  cannot  be  denied  that 
Ayrshire  cows  are  generally  good  milkers,  it  is  attributable,  in  my  opin- 
ion, more  to  the  great  length  of  time  they  have  been  devoted  to  that 
particular  purpose,  and  which  property  has  now  become  inherent  in  the 
breed,  than  to  the  form  which  the  breeders  promote ;  and  my  reason  for 
thinking  so  is  this: — It  is  well  understood,  in  large  dairies  in  large 
towns,  that  the  Short-horns  prove  the  most  steady  milkers,  that  is,  they 
continue  to  yield  milk  in  large  quantities  for  a  longer  period  than  any 
other  breed.  When  they  are  not  allowed  to  bear  calves,  they  will  con- 
tinue to  yield  milk  imtil  they  are  fat  enough  for  the  butcher ;  and  when 
allowed  to  bear  calves,  they  will  give  milk  to  within  5  or  6  weeks  of  the 
time  of  calving.  Now  it  is  averred  by  Ayrshire  breeders,  that  the 
points  cultivated  in  Short-horns  are  for  the  purpose  of  yielding  flesh  ; 
and  the  averment  is  quite  true  ;  but  if  the  points  which  yield  flesh  are 
also  favourable  to  yielding  milk,  as  the  experience  of  dairymen  in  towns 
has  proved,  and  their  preference  of  Short-horns  to  others  testify,  it  is 
clear  that  it  is  not  in  consequence  of  cultivating  points  in  the  Ayrshire 
breed  of  entirely  an  opposite  character  to  those  of  the  Short-horns,  that 
the  Ayrshire  yields  so  large  a  quantity  of  milk ;  but  that  it  must  depend 
upon  some  other  quality,  otherwise  the  Short-horns  should  yield  little  or 
no  milk,  but  entirely  flesh — ^which  is  found  not  to  be  the  case.  I  had  a 
light  red  Short-horn  cow,  which  gave  17  Scots  pints  of  milk  at  the  height 
of  the  grass  season,  and  would  scarcely  go  dry  before  calving ;  and  have 
seen  another  roan  cow,  which  gave  30  pints  a-day  for  3  months,  and  had 
to  be  milked  for  relief  5  times  a-day. 

Horns  of  Cattle. — There  is  much  to  be  observed  in  the  set  and  form 
of  the  horns  of  cattle.    Small,  short  slouching  horns  on  a  2  or  3  year  old 
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steer  give  a  grave  and  majegtic  cast  to  the  countenance.  Horns  rising 
outward  from  the  side  of  the  head,  and  looking  up.  and  bending  back- 
wards, never  fail  to  impress  one  with  the  conviction  that  their  bearer  is 
an  ill-tempered  brute,  and  ready  to  use  them  offensively  on  all  occasions. 
Horns  curving  latterly  and  horizontally  forward,  give  a  finished  appear- 
ance to  the  top  of  the  head,  when  viewed  in  front,  as  exemplified  in  the 
figure  of  the  middle  Short-born  cow  in  Plate  XV.  When  horns  are 
long,  and  rise  outward,  forward,  and  elevate  their  points,  they  impart  a 
very  majestic  mein  to  the  ok,  as  shewn  in  fig,  590  of  the  West-Highland 
ox.  Some  horns  are  set  looking  backward  behind  the  head,  and  give 
an  idea  of  malformation.  A  horn  thick  at  the  root  never  looks  well, 
neither  does  one  tliat  is  blunted  at  the  point ;  and  both  kinds  are  asso- 
ciated with  dull  feeders :  nor  do  those  which  spring  outwards  and  then 
turn  downwards,  look  well,  as  shewn  in  the  left  hand  Short-horn  cow  in 
Plate  XV.  A  good  bom  is  small  where  it  emerges  from  the  head,  and 
tapers  gradually  to  a  fine  point.  A  white  horn  is  better  than  a  dark- 
coloured,  and  a  finishing  of  brown  or  black  at  the  tip,  according  to  the 
breed,  is  a  good  outset,  though  many  Short-horns,  especially  of  white 
colour,  have  their  horns  all  white,  and  being  short,  do  not  seem  obtrusive 
— indeed,  in  most  Short-horns  the  horns  serve  more  for  ornament  than 
purposes  of  defence.  Oxen  with  spreading  boms  are  better  feeders  than 
those  which  contract  towards  the  front.  Horns  indicate  the  age  of  cattle. 
At  3  years  of  age  the  horn  has  attained  its  state  of  uniform  growth; 
that  ifi  to  say,  it  is  uniformly  smooth  from  the  root  to  the  tip.  £very 
year  after  the  horn  is  protruded  from  the  head,  with  a  notch  on  it,  so 
that  by  counting  the  number  of  notches,  and  adding  3  to  the  aurober, 
the  age  of  the  animal  may  be  ascertained.  Tricks  are  practised  by  frau- 
dulent dealers,  by  filing  down  the  notches,  to  make  the  animal  appear 
younger  than  it  is ;  hut  a  slight  inspection  of  the  bom  will  easily  detect 
the  fraud  ;  and  the  period  of  the  year,  whether  late  or  early,  in  which 
the  animal  was  bom,  will  have  some  effect  on  the  notches  of  tbe  horn.* 
Sheep. — Of  the  numeroos  varieties  of  sheep  cultivated  in  Great  Bri- 
tain, 1  have  only  selected  3  for  illustration  here,  as  these  include  all  the 
breeds  brought  up  in  Scotland,  though  another  has  been  partially  in- 
troduced. The  3  varieties  alluded  to  are  the  Leicester,  the  Cheviot, 
and  the  Black-faced,  and  the  supplementary  variety,  as  it  may  be  called, 
is  the  Southdown.  The  3  varieties  are  well  suited,  not  only  for  the 
climate  of  Scotland,  hut  also  for  the  peculiar  zones,  as  they  may  be 
termed,  into  which  the  pasturage  of  that  country  is  subdivided.     Tbe 

•  See  a  paper  od  UiIb  mbjecl  in  the  Quarter)  j  Journal  of  Agriculture.  toI.  iii.  p.  660. 
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Leicesters  are  adapted  to  heavy  pastures  and  sheltered  fields  in  low 
lands.  The  Cheviot  is  equally  well  fitted  for  the  middle  range  of  green 
pastures  to  be  found  in  the  pastoral  districts  of  the  south  and  north  of 
Scotland.  While  the  Black-faced  derive  their  chief  support  from  the 
heathy  pastiures  of  the  mountains  ;  at  least  that  range  of  country  forms 
the  nurseries  of  this  hardy  race. 

Plate  XXXIII.  contains  the  portrait  of  a  Leicester  tup  belonging  to 
the  Duke  of  Buccleuch.  This  animal  exhibits  the  peculiar  properties 
of  the  breed  to  which  he  belongs  ;  the  principal  of  which  are,  a  white 
face  and  legs  covered  with  hair,  hornless  head,  and  body  enveloped  in 
long  wool.  The  individual  characteristics  of  this  tup  are,  rectangular 
carcase,  round  rib,  as  exemplified  in  the  fore  and  hind  views  of  the 
figures  on  the  right  and  left  hand  in  the  back-ground  of  the  plate ;  small 
bone,  fine  head,  small  muzzle,  large  full  eye,  and  expressive  countenance ; 
but  his  ears  are  much  shorter  than  usual.  The  head  of  the  tup  is 
broader  across  the  eyes  than  that  of  the  ewe  or  wether,  and  the  skin 
becomes  wrinkled  upon  the  nose  when  he  gets  aged.  The  wool  is  thick- 
set, long,  of  good  quality,  and  the  fleece  covers  the  entire  body  above 
and  below, — a  mark  of  sound  constitution,  and  a  great  means  of  pre- 
serving the  animal  from  the  bad  efi^ects  of  the  weather  above,  and  of  the 
dampness  of  the  ground  below.  A  level  broad  back  from  neck  to  rump, 
and  across  the  ribs,  is  characteristic  of  the  Leicester,  and  on  being  turned 
up,  a  broad  chest  and  fulness  on  the  inside  of  the  hams.  The  touch 
should  be  equally  mellow  along  the  back,  a  hardness  in  any  part  indi- 
cating a  defect.  In  ordinary  condition,  the  flesh  above  the  tail-head  is 
nicked,  which  may  be  easily  felt  with  the  points  of  the  fingers ;  but 
when  in  high  condition,  which  they  should  be  at  tupping-time  in  autumn, 
the  nicking  should  extend  all  the  way  from  the  shoulder-top  to  the  tail. 
The  rib  should  also  be  well  covered  with  flesh  and  fat,  and,  indeed,  a 
round  rib  is  almost  always  so. 

Fig.  591  and  Plate  XIV.  contain  the  portraits  of  a  Leicester  ewe  and 
twin  lambs  belonging  to  Mr  Brodie,  Abbey  Mains,  in  the  county  of  Had- 
dington. The  Leicester  ewe's  head  is  generally  long,  narrow,  and  clean, 
with  fine  muzzle,  prominent  eyes,  and  long,  broad,  thin  ears.  The 
bone  is  small  and  fine.  In  this  particular  instance  the  body  is  well- 
wooUed  and  formed.  The  counter  g  is  full ;  the  shoulder  well  filled 
up  behind  at  a  ;  the  rib  at/ round  and  full;  and  the  loin  at  e  not  hol- 
low, as  is  sometimes  the  case,  particularly  after  ewes  have  borne  a 
number  of  lambs.  In  regard  to  the  wool  it  is  full  behind  the  ears  on 
the  top  of  the  neck  at  A;,  thus  keeping  these  organs  protected ;  it  is  also 
full  towards  the  cheeks  at  A,  which  keeps  the  throat  warm ;  the  belly  is 
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well  covered  with  wool  below  at  h ;  and  so  is  the  flank  c  ;  the  nimp  d 


has  rather  a  reduiidiincy,  and  it  affects  even  the  shape ;  but  gimmers, 
that  is,  ewes  of  their  first  latnb,  often  produce  a  large  quantity  of  wool 
on  this  point,  which  afterwards  reduces  itself  to  an  equality  of  the  rest 
of  the  body ;  but  it  is  a  good  property  in  a  ewe  to  have  plenty  of  vrool 
on  the  rump,  to  protect  the  anal  and  vaginal  passages  below  the  tail. 
and  it  is  also  an  indication  that  tho  tail-head  is  placed  nearly  in  a  level 
with  the  back.  It  is  no  uncommon  occurrence  in  a  Leicester  ewe  to  bear 
twin-lambs,  nor  is  it  uncommon  to  wean  twins  to  tlie  extent  of  50  per 
cent,  of  the  whole  flock,  some  of  the  ewes  bearing  twins  every  year, 
while  others  only  occasionally. 

The  Leicester  breed  of  sheep  has  been  cultivated  with  very  great  care 
in  Great  Britain,  since  the  days  of  Bakewell,  who  brought  them  in  his 
own  lifetime  to  a  very  high  degree  of  perfection.  Many  of  the  docks  in 
the  kingdom  can  trace  their  pedigree  to  that  of  Bakewell,  with  as  much 
truth  as  the  purest  stud  of  the  race-horse,  or  the  purest  herd  of  Short- 
horns, though  no  Flock-book  has  been  kept  to  record  the  names  of  the 
most  renowned  sheep ;  a  circumstance  which  excites  in  me  much  surprise. 
The  breed  is  deserving  of  the  utmost  attention  that  can  be  bestowed 
upon  it,  as  it  possesses  many  valuable  properties.  The  individuals  are 
in  themselves  handsome,  displaying  a  beautiful  contour,  with  a  plea- 
sant aspect.  Their  disposition  is  so  amiable  that  they  have  no  desire 
to  overleap  a  fence  ;  and  this  disposition,  no  doubt,  is  fostered  by  their 
aptitude  to  fatten.  The  result  of  their  condition  is  a  large  proportion 
of  flesh  to  bone,  and  of  useful  parts  to  the  offal.  Many  people  affect  to 
dislike  the  mutton,  as  being  too  fat  and  flavourless.  The  muscle  is  cer- 
tainly larger  grained  than  that  of  the  other  2  breeds,  and  the  fibres  are 
intermixed  with  fat ;  but  though  the  mutton  may  be  disliked,  for  these 
reasons,   by  the  higher  orders,  the  breed  being  generally  of  robust 
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constitutioQ  the  meat  is  always  wholesome,  and  acceptable  to  work- 
people. Colliers,  who  eat  a  large  quantity  of  meat,  will  have  none  other. 
For  these  reasons  Leicesters  are  more  profitable  to  the  farmer,  where 
they  can  be  reared,  than  any  other  breed.  The  wool  is  of  the  most 
valuable  description,  not  on  account  of  the  fineness  of  its  quality,  for 
many  ehort-woolted  sheep  have  much  finer  wool ;  but  ita  great  length, 
as  well  as  its  tolerably  fine  quality,  renders  it  useful  in  the  manufacture 
of  all  fabrics  which  require  combing  wool,  and  in  which  worsted  is  em- 
ployed. This  wool  seems  peculiar  to  the  British  climate  ;  for  in  no  other 
country  have  sheep  breeders  succeeded  in  raising  it  of  the  same  quality  ; 
the  pile  becoming  shorter  or  coarser  in  warm  countries.  So  long,  there- 
fore, as  peculiar  fabrics  are  made  from  Leicester  wool,  the  breeders  of 
Leicesters  need  not  fear  the  want  of  a  steady,  if  not  a  high  market  for 
their  wool;  and  it  must  always  be  in  demand,  since  no  other  country  can 
compete,  in  raising  it  to  the  same  degree  of  perfection. 

Fig.  593  represents  the  head  of  a  Cheviot  tup  which  gained  the  first 
prize  of  his  class  at  the  Highland  and  Agricultural  Society's  Show  at 
Aberdeen    in    1840,    and    was 
shewn   by  Messrs  Craig,  Big-  ^' 

house,  Sutherlandshire.  It  will 
be  observed  that  its  face  is  long- 
er than  that  of  the  Leicester, 
muzzle  not  so  fine,  eye  not  so 
full,  ears  set  not  so  high  and 
handsomely  upon  the  top  of  the 
head,  and  there  is  a  rugosity  of 
the  skin  across  the  bridge  of  the 
nose.  In  the  white  &ce,  and 
want  of  boms,  the  Cheviot  re- 
sembles the  Leicester.  The  wool 

is  short,  thick-set,  and  of  fine  quality,  fit  for  the  manufacture  of  infe- 
rior qualities  of  broad-cloths.  The  carcase  is  usually  unequal,  the  fore- 
quarter  being  lighter  than  the  hind — narrow  in  front,  with  the  fore-legs 
set  near,  and  a  want  of  depth  and  breadth  in  the  counter.  The  flesh  is 
fine-grained,  often  well  intermixed  with  fat,  and  is  generally  esteemed 
for  the  table.  The  disposition  of  the  Cheviot  is  somewhat  suspicious, 
with  an  inclination  to  rove ;  which  disposition  renders  the  breed  rather 
unkindly  to  feed,  at  least  at  an  early  age. 

The  Cheviot,  as  their  name  implies,  had  their  origin  in  the  Cheviot 
Hills,  in  Northumberland.     They  occupy  almost  all  the  pastoral  hills  of 
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the  south  of  Scotland,  especially  from  the  centre  of  the  country  to  the 
eastward.  They  are  localised  in  some  of  the  best  parts  of  the  Grampian 
mountains,  and  are  to  be  found  as  far  north  as  the  hills  of  Caithness  and 
Sutlierland-  They  may,  therefore,  be  regarded  as  a  hardy  race,  and  are 
well  suited,  on  that  account,  for  the  middle  green  pastures  of  the  moun- 
tainous parts  of  our  country. 

The  Soulhdowtin  are  little  known  in  Scotland ;  but  what  is  known  of 
them  is  favourable  to  their  character.  Like  the  Cheviot  they  are 
covered  with  short,  thick-set,  fine  wool,  which  is  of  a  dusky  brown 
colour,  and  it  aUo  aifects  the  hair  which  covers  the  face  and  legs. 
They  are  a  hornless  breed.  In  syrometry  of  body  they  are  much  supe- 
rior to  the  Cheviot,  bringing  their  quarters,  like  the  Leicester,  to  an 
equality.  Their  flesh  is  fine-grained,  and,  as  high-flavoured  mutton,  is 
preferred  to  that  of  the  Cheviot  in  the  London  market.  They  have  also 
a  gentler  disposition,  and  are  in  consequence  better  feeders.  The  only 
doubt  with  the  Southdowns,  on  their  introduction  into  Scotland,  was 
their  ability  to  withstand  the  damp  climate  of  our  subalpine  pastures. 
The  experience  of  several  years  has  proved  that  they  are  capable  of 
enduring  any  climate  with  the  Cheviot ;  and  this  being  the  case,  with 
their  otiier  superior  qualities,  they  bid  fair  to  rival,  and  perhaps  ulti- 
mately to  displace,  that  breed.  Hitherto,  however,  they  have  only  been 
tried  in  a  few  places.  Mr  Hugh  Watson  has  had  them  at  Keillor,  in 
Forfarshire,  for  more  than  20  years,  and  they  have  thriven  with  him 
upon  the  pastures  of  the  Sidl&w  Hills.  The  Duke  of  Richmond  has 
them  in  Morayshire.  Other  small  flocks  are  scattered  through  the 
country. 

Figs.  593  and  594  represent  the  heads  of  a  Black-faced  ram  and  eiee. 
The  ram,  fig.  593,  was  shewn  by  Mr  Robert  M'Turk,  Hasting's-Hall,  in 
Dumfriesshire,  at  the  Highland  and  Agricultural  Society's  Show  at  Ber- 
wick-upon-Tweed in  1841,  where  it  obtained  the  first  prize  of  its  claas. 
As  indicative  of  the  long  period  and  care  with  which  the  breed  has  been 
cultivated,  we  have  only  to  look  at  the  tapering  face,  small  mozzle, 
and  full  eye,  exhibited  by  the  specimens  in  the  figures.  The  Black- 
faced  ram  has  always  an  arched  nose,  expressive  of  boldness  and  conrage. 
The  face  and  legs  are  covered  with  black  or  mottled  hair,  mostly  the  lat- 
ter. The  head  is  horned ;  and  the  horns  are  considered  as  picturesque 
an  object  as  is  exhibited  by  any  anunal  of  this  country.  The  wool  is 
long  and  coarse,  which  render  it  of  small  value  as  an  article  of  manu- 
facture, and  being  thin-set  exposes  the  body  to  the  inclemency  of  the 
weather.     It  is  to  assist  the  animal  for  this  latter  defect  in  the  fleece 
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that  the  filthy  operation  of  smearing  is  resorted  to.  The  carcase  is 
well  formed,  carrying  its  depth  forward  to  the  brisket  better  Uian 
the  Cheviot;   but  still  the  Fig.m. 

entire  body  is  narrow,  owing 
to  the  flatness  of  the  ribs, 
which  gives  too  much  light- 
ness to  the  whole  carcase ; 
or  want  of  tubttance,  as  it 
is  commonly  called.  The 
flesh  is  fine-grained,  high- 
flavonred,  greatly  esteemed, 
and  can  be  fed  sufficiently 
fat  on  the  turnips  and  pas- 
tures of  the  low  country. 
The  breed  is  very  hardy, 
frequenting  the  highest 
parts  of  our  heath-clad 
mountains,  and  in  summer 
require  little  care  Irom  the 
shepherd. 

As  with  cattle,  the  homt  of  sheep  afford  faciliUes  for  ascertaining  the 
age  of  the  animal.    In  fig.  593,  the 
age  of  the  tup  is  distinctly  marked,  riK  nt. 

the  Ist  year's  growth  being  evident- 
ly the  space  from  the  point  of  the 
horn  to  the  letter  a ;  the  2d  year  is 
from  a  to  A,  the  growth  of  the  din- 
mont  being  stronger  than  that  of  the 
hogg ;  the  3d  year's  growth  is  mark- 
ed from  bto  e ;  the  4th,  from  c  to  t', 
which  great  growth  shews  the  vigor- 
ous state  which  the  animal  had 
attained  at  that  age ;  and  this  is  no 
doubt  the  most  vigorous  period  of  the 
life  of  a  sheep  ;  and  the  5th  year's 
growth  is  shewn  from  rf  to  e.  The  respective  ages  of  the  ewe  fig.  594, 
and  of  the  wether,  may  be  traced  in  like  manner,  but  the  horns  not  at- 
taining the  full  development  in  them  as  in  the  ram,  the  yearly  marks 
cannot  be  discerned  without  minute  examination.  As  to  this  figure  of  the 
ewe  it  is  evidently  that  of  a  yoang  one.  probably  a  maiden  ewe  or  gim- 
mer,  or  at  most  with  the  first  lamb  ;  but  the  wether  in  Plate  XXVIII. 
is  at  least  a  4-year  old. 

VOL,    II.  4lA 
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Plate  XXVIIl.  exhibits  a  group  of/nl  rcethera  of  the  3  native  breeds 
we  have  been  considering  and  illustrating ;  but  all  the  animals  composing 
the  group  are  by  no  means  alike  favourable  specimens  of  their  respective 
breeds.  The  Black-faced  wether  is  a  good  specimen,  and  many  such 
arc  brought  fat  to  the  Edinburgh  market  every  winter.  They  are  fed 
in  Forfar,  Fife,  and  Perth  shires,  on  turnips  in  winter,  but  the  tinest 
fat  are  those  fed  on  turnips  in  East  Lothian. — that  county  affording  by 
far  the  best  feeding  land  for  stock  in  Scotland.  The  Cheviot  is  evi- 
dently not  a  wether,  being  only  a  dinmont,  tmd  not  pure  bred ;  and 
on  both  these  accounts  is  not  a  ripe  specimen.  The  letter  P  ia  left  on 
the  rump  to  shew  the  tar-mark  of  the  farm  on  which,  or  the  name  of 
the  farmer  by  whom,  it  had  been  bred.  The  lightness  of  the  fore-quaxter, 
characteristic  of  this  breed,  is  however  very  well  shewn  in  the  figure.  It 
is  rare  to  meet  with  Leicester  wethers  now-a-days,  the  dinmonts  attain- 
ing a  sufficient  degree  of  fatness  for  all  useful  purposes.  The  figure  in 
the  plate  is  a  dinmont,  and  not  a  favourable  specimen,  not  being  pure 
bred,  and  too  small  for  the  breed.  The  characteristic  distinctions  of  the 
3  breeds  are,  however,  sufficiently  marked  in  the  heads  of  the  figures 
given  in  the  plate. 

A  desire  seems  to  be  spreading  in  this  country  for  the  naturaJizatum 
uf  the  Alpaca  from  South  America.  It  is  the  opinion  of  those  who 
have  seen  the  Alpaca  in  their  native  country,  that  it  would  thrive  well 
on  our  highest  mountains,  upon  the  coarsest  fare  that  can  be  obtaiDed 
— upon  what,  in  fact,  is  refused  by  even  Black-faced  sheep— and  at  the 
same  time  yield  a  coat  of  fine  wool,  far  finer  and  longer  than  any  grown 
in  this  kingdom.  Could  this  opinion  be  established  by  experiment,  the 
cultivation  of  the  animal  would  be  worth  attempting  on  a  large  scale; 
and  no  doubt  sufficient  supplies  would  he  obtained  of  it  in  a  few  yean- 
As  yet,  the  subject  is  only  under  discussion.* 

Swine. — There  are  many  breeds  of  sreine  exbting  in  the  country ;  and 
whatever  denomination  they  may  pass  under,  if  they  do  not  possess  the 
points  exhibited  in  the  adjoining  fig.  595,  and  in  the  Plate,  which  I  regret 
to  observe  has  been  n^Iected  to  be  numbered,  they  may  be  pronounced 
defective.  Here  the  same  rules  apply,  not  only  of  symmetry,  as  we 
have  seen  in  fig.  581,  but  points  of  breeding.  The  bead  a  is  small, 
the  face  tapering  to  the  muKKle  or  snout  i^  which  is  short  and  fine,  the 
ears,  set  on  the  crown  of  the  bead,  being  broad,  thin,  long,  and  so 


le  work,  named  The  Alpaca,  by  Mr  William  Walton  of  Liverpool,  pablbhed  byBUek- 
1844,  gicea  an  intereatiiig  account  of  tbl;  animal,  both  historical  and  DMund.  Tbe 
ama  to  kttow  tbe  habits  of  the  animal ;  considers  that  it  would  thrive  to  ■  profitable 

this  country  ;  and  iletailathe  particulars  of  a  practicable  plan  by  which*  r^nlarand 

tuppljof  it,  at  aremunemtiTe  nte,  might  be  obtainad. 
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mobile  as  to  indicate  quickness  of  perception.     The  value  of  the  head, 
as  an  article  of  food,  is  indicated  by 
the  enlargement  of  the  muscle  upon  _^  ^ 

the  cheek  A.  The  neck  from  a  to  A 
is  full ;  tbe  back  from  btoc,  broad ; 
tiie  rump  from  c  to  d  full  and  roand, 
and  the  roundness  descends  to  the 
hams ;  the  ribs/ are  round ;  the  space 
behind  tbe  shotdder  at  ff  filled  up  ; 
and  so  is  the  flank  e ;  the  shanks  k 
are  small  and  short,  and  finely  ta- 
pered. A  pig  with  these  properties  is  always  in  a  conditjon  for  use,  from 
the  state  of  a  pig  sucking  milk,  through  its  progress  of  porkling  and 
shott  till  it  attain  the  full  size  for  bacon  and  hams.  Stich  a  breed 
never  requires  feeding,  and  as  it  is  always  in  condition,  it  must  only 
bare  time  to  grow  to  the  size  wanted,  when  a  little  finning  of  the  flesh 
by  com  is  all  that  is  required  to  prepare  it  for  slaughter. 

The  slouch-eared  breed  that  prevtuled  in  the  country  is  fast  being  sup- 
planted by  the  one  I  have  been  describing ;  because,  wherever  sucfa  a 
character  of  ear  is  seen,  it  is  universally  accompanied  with  length  of  leg, 
length  of  nose,  narrowness  of  back,  and  dilatcviness  in  feeding.  I  be- 
lieve the  prick-ears,  short  snouts,  aud  full  cheeks,  may  be  traced  to  an 
improvement  derived  from  the  Chinese  breed,  which  possess  those  points 
even  to  a  deformity.  Tbe  cross  with  our  old  bony  breeds  has  been  the 
means  of  disseminating  through  the  country  a  race  of  beautiful,  profit- 
able, delicate-fleshed  pigs. 

Fig.  596  represents  tbe  head  of  a  boar  belonging  to  tbe  Duke  of  Buc- 
cleuch,  and  the  brood-sow  represent- 
ed on  the  unnumbered  Plate,  is  also  fi«.  m*. 
from  His  Grace's  stock.  The  boar, 
though  evidently  full-grown  and 
large,  bears  the  same  character  of 
pricked  ear,  tapering  face,  short 
nose,  and  full  cheeks,  and  the  flesh 
of  the  neck  is  seen  to  be  fully  able 
to  support  the  fulness  of  the  head. 
These  pigs  are,  moreover,  strong- 
constitutioned,  and  covered  with 
plenty  of  white  hair  and  valuable 
bristle.  Their  temper  is  generally 
docile,  and  the  animals  seldom  wan- 
der far  from  tbe  steading,  or  engage  in  mischievous  ^\iTevu.\&. 
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Teeth. — The  teetli  are  far  more  imperfect  organs  to  the  domeeticited 
animab  than  the  horns.  The  horns  are  the  instruments  of  defence  and 
of  attack ;  and,  in  the  situation  in  which  those  animab  arc  placed,  are 
seldom  put  in  requisition,  and  the  more  seldom  the  better ;  but  the  teeth 
are  the  instruments  hy  means  of  which  their  food  is  broken  and  masti- 
cated in  winter,  and  cropped  and  masticated  in  summer ;  and  this  being 
the  case,  the  condition  of  the  fuiimal  mainly  depends  upon  the  state  of 
soundness  in  which  the  teeth  may  he  preserved.  There  is  one  similar 
property  between  the  horns  and  teeth  of  animals ; — both  famish  data 
by  which  the  age  of  the  animal  may  he  ascertained.  You  have  already 
seen  bow  the  horns  are  indicative  of  the  age,  we  shall  now  advert  to  the 
manner  in  which  the  teeth  may  be  examined  for  the  same  purpose. 

Fig.  597  represents  the  left  half  of  the  head  of  an  adult  karge,  viewed 
internally,  and  so  figured  as  to  shew  the  origin  of  the  5th  pair  of  nerves, 
and  the  nervous  branches  which  go  to  the  teeth ;  and  for  this  reason  the 
figure  may  be  consulted  with  equal  advantage  for  a  knowledge  of  the  dis- 
tribution of  the  nervous  system  and  of  the  teeth.  The  milk-teeth  of  the 
horse  consist  of  12  incisors,  6  in  each  side  of  the  head ;  and  of  molars  16 
in  number,  8  on  either  side  of  the  head, — in  all  28  teeth.  The  teeth  of 
the  second  dentition  are  40  in  number,  of  which  28  have  replaced  the 


milk>teeth.  Those  between  the  incisors  and  molars,  called  the  canine 
or  tueks,  do  not  appear  along  with  the  teeth  at  an  early  age.  Others 
complete  the  arch  by  occupying  the  room  made  hy  the  growth  of  the 
jaws;  these  are  new  molars  which  come  out  of  both  jaws.  The  full  set 
consists  of  12  incisors,  4  canines,  and  24  molars,  in  all  40  in  number. 
In  fig.  597,  a  are  the  incisors,  b  the  canine  or  tnsks,  and  c  the  mdars. 
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"  This  is  the  order  of  coming  out  of  the  second  or  permanent  dentition 
of  the  horse,''  observes  M.  Rousseau.  '*  The  first  permanent  molar,  which 
is  situate  behind  the  last  milk-molar,  presents  itself  before  any  of  the  milk- 
teeth  have  fallen,  and  makes  its  appearance  upon  the  maxillary  arch 
from  the  11th  to  the  13th  month  after  birth ;  it  will  be,  by  numerical 
number,  the  4th  persistent  molar,  when  all  the  milk-molars  have  fallen. 
The  5th  permanent  molar,  which  is  situate  behind  the  preceding  tooth, 
breaks  the  edge  of  the  socket  from  the  14th  to  the  20th  month.  During 
this  time  the  decaying  teeth  die  from  their  roots,  and  wear  down  their 
crowns  to  such  a  degree,  that  the  hollow  which  characterises  the  surface 
of  the  incisors  at  certain  periods  cannot  be  observed,  so  that  the  veteri- 
narians call  them  lost-mark.  The  central  incisor  or  pincer  is  ordinarily 
of  the  9th  or  1 1th  month ;  the  lesser  incisor  from  the  11th  to  13th  month ; 
and  the  lateral  incisor,  or  comer-tooth,  from  the  14th  to  the  20th  month. 
Once  these  teeth  cease  to  have  mark  they  bear  upon  their  surface  a 
smooth  trace,  brown  and  indelible,  which  diminishes  the  more  that  the 
teeth  approach  their  fall.  The  first  permanent  molar  replaces  the  1st 
and  2d  milk-molar  from  2  years  to  2i  years.  The  central  incisor  ap- 
peals upon  the  edge  of  the  socket  after  the  coming  out  of  the  5th  per- 
manent molar,  from  2^  to  3  years.  The  2d  permanent  molar  replaces 
the  3d  milk-molar  a  little  after  the  same  term,  or  1  or  2  months  of  dif- 
ference. The  3d  permanent  molar  replaces  the  4th  decaying  molar 
at  3  years ;  at  this  time  also  appears  the  6th  and  last  molar.  The 
lesser  incisor  from  3^^  to  4  years.  The  canine  or  tusks  appear  from  4  to 
4^  years.  At  last,  the  second  dentition  is  ordinarily,  terminated  by  the 
lateral  incisor  or  comer-tooth.  It  must  not  be  thought,  however,  that 
the  coming  out,  as  I  have  endeavoured  to  indicate  as  the  most  ordi- 
nary, is  without  variation ;  this  would  b6  to  give  to  nature  too  regular 
a  march.  All  teeth  in  general  are  the  more  developed  that  they  belong 
to  a  large  and  robust  subject." 

Fig.  598  gives  a  similar  representation  of  the  dental  system  of  the 
adult  ox^  and  of  the  nervous  system  connected  with  it,  that  the  preced- 
ing figure  gives  those  of  the  horse.  The  milk-teeth  of  the  ox  are,  8 
indsors  on  the  lower  jaw,  and  none  on  the  upper,  and  12  molars,  3  on 
each  jaw.  In  the  adult  ox  are  8  incisors  on  the  lower  jaw,  and  none 
on  the  upper  ;  and  there  are  24  molars,  6  on  each  jaw.  In  the  figure 
a  are  the  incisors,  and  b  the  molars,  and  the  same  configuration  exists 
in  the  sheep.  "  In  the  second  dentition,  these  teeth  shew  themselves 
upon  the  edge  of  the  socket  in  the  following  order,"  says  M.  Rousseau. 
'*  The  4th  permanent  molar  comes  out  from  the  4th  to  the  6th  month 
after  birth,  and  commences  the  second  dentition.  The  1st  or  central 
replacing  incisor  from  the  15th  to  the  22d  month.     The  5th^  ot  ^^\:i\^ 
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molar,  from  the  18th  to  the  22d  niontii.     The  '2d  replacing  mo^ri 


also  the  2d  incisor  of  this  order,  appear  from  the  28th  to  the  32d  month. 
The  3d  replacing  molar,  as  also  the  3d  incisor,  come  out  very  near  at 
the  same  time,  that  is,  from  the  38th  to  the  48th  month.  The  6th. 
last  mo]ar,  from  the  44th  to  the  52d  month.  At  length  the  4th  perma- 
nent iDcisor  tooth  terminates  the  second  dentition,  which  is  ordinaril; 
completed  when  the  animal  has  not  yet  att{uned  its  5th  year." 

Fig.  599  ^ves  a  section  of  the  head  of  a  mid  boar,  in  which  the  den- 


tal and  nervous  systems  are  distinctly  delineated ;  a  are  the  superior 
incisors ;  ft  the  superior  lateral  incisor ;  c  the  inferior  iDcisors ;  d  the 


OF  THE  TEETH  OP  THE  DOMESTICATED  ANIMALS.      1287 

upper  canine  or  defence  tusk ;  e  the  inferior  canine  or  defence  tusk^  the 
origin  and  form  of  which  may  be  easily  traced ;  and  /  are  the  molars. 
I  have  selected  the  head  of  the  wild  boar  for  illustration,  because  the 
character  of  all  the  teeth,  and  particularly  that  of  the  tusks  are  more 
strongly  developed  than  in  the  domesticated  boar.  The  tusks  of  the  sow 
are  comparatively  short  and  weaL  The  milk-teeth  of  the  ordinary  pig 
are  32  in  number,  namely,  12  incisors,  4  canines  or  tusks,  and  16  mo- 
lars, half  of  which  numbers  are  on  each  side  of  the  head.  The  second 
dentition  is  only  completed  as  soon  as  all  the  milk-teeth  have  iallen ; 
and  these  are  not  only  replaced,  but  3  other  molars  on  each  jaw  rise 
up,  one  after  the  other,  until  the  whole  dental  arch  is  completed,  when 
the  entire  complement  is  44  teeth,  of  which  22  are  on  the  upper,  and 
22  on  the  lower  jaws,  and  they  are  divided  thus : — 12  incisors,  4  tusks, 
and  28  molars.  These  teeth  are  composed  of  2  substances,  the  one 
bony,  the  other  enamelled.  *'  The  tusks  are  each  enclosed  in  a  socket, 
filled  with  a  substance  analogous  to  the  marrow  of  the  long  bones ;  it  is 
most  remarkable,  and  most  abundant  in  the  inferior  tusks.  These  teeth 
are  only  provided  with  enamel  upon  the  external  face  of  the  permanent 
tusks."  * 

In  regard  to  the  indications  of  age  by  means  of  the  teeth,  in  the  horse 
the  marks  on  the  crowns  of  the  front  teeth  on  the  lower  jaw  are  almost 
always  obliterated,  or  at  least  cannot  be  depended  on  after  9  years  of 
age.  After  that  period,  the  only  means  of  judging  is  by  the  quantity  of 
matter  ground  off  the  top  of  the  teeth,  and  by  the  distance  between  the 
teeth ;  the  older  the  horse  gets,  the  wider  the  space  between  them  be- 
comes. In  regard  to  the  grinding  down  of  the  teeth,  however,  you  should 
know  that  pasturage  on  sharp  land,  and  support  on  hard  meat,  such  as 
unbruised  com  and  beans,  will  wear  down  teeth  much  faster  than  pas- 
turage on  soft  land  and  prepared  food.  The  same  remark  applies  to  cows 
which  have  been  pastured  on  sharp  or  soft  land,  and  been  fed  on  straw 
and  turnips,  or  on  boiled  food,  and  it  is  only  applicable  to  them,  for  as 
to  steers,  their  age  cannot  be  mistaken  from  the  growth  and  condition  of 
the  body.    The  teeth  of  cows  also  stand  wider  as  they  advance  in  years. 

A  horse's  mouth  is  easily  opened  for  the  purpose  of  examination,  by 
introducing  a  finger  by  the  side  of  the  mouth  into  the  space  between  the 
incisor  and  molar  teeth,  where,  in  short,  the  bit  of  the  bridle  lies,  upon 
the  tongue,  when  the  horse  will  play  with  his  mouth,  to  get  quit  of  the 
finger,  and  shew  as  much  of  the  lower  teeth  as  to  satisfy  your  curiosity. 
Some  sulky  horses  require  to  have  their  lips  held  asunder  ;  and  vicious 

•  Rou8Mau*8  Anatomie  Ck)inpar6e  du  Systeme  Dentaire,  p.  205-230  -a  very  complete  and  ele- 
gant work. 
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ones  will  evGD  strike  out  with  the  fore  feet  when  their  moutli  is  meddled 
with.  I  had  a  cort-mare,  the  moment  her  month  was  attempted  to  be 
held  for  examination,  she  would  wheel  round  quickly,  and  kick  with  the 
hind-feet  at  the  person  attempting  it.  A  cow's  mouth  cannot  be  exa- 
mined, without  first  taking  hold  of  her  nose,  elevating  her  moutb,  and 
drawing  down  her  under  lip.  Some  cows  will  not  allow  themselves  to 
be  taken  by  the  nose,  and  the  thing  can  only  be  done  in  such  a  case  by 
stratagem.  Some,  again,  have  such  a  power  in  the  nose  by  curling  up 
the  nostrils  when  held,  that  its  squeeze  against  the  holder's  fingers 
renders  them  soon  powerless ;  but  a  steady  pinch  of  the  thumb-nail 
against  the  septum  of  the  nose  will  make  any  cow  give  way,  provided 
the  person  has  strength  to  hold  her  firmly  at  the  first  burst. 

I  am  strongly  tempted  to  give  you  an  account  of  the  physiological 
remarks  of  Mr  Walker  on  the  breeding  and  crossing  of  the  domesticated 
animals,  but  find  that  even  an  epitome  of  bis  observations  would  occupy 
a  considerable  space.  I  must,  therefore,  content  myself  by  referring  to 
his  very  curious,  instructive,  and  not  less  entertaining  work." 


84.  OP  MAKING  BXFERIHENTS  ON  FARMS. 

"  FIcMFd  bj  (wb  Iriil,  bj  do  foUani  vax-d 
And  alwajri  certain  to  incoeod  the  nfixl.** 

The  farmer  may  be  regarded  as  a  great  and  constant  practical  ex- 
perimentalist ;  for  although  all  his  operations  are  supposed  to  produce 
known  results,  yet  the  actual  results  obtatned  are  often  not  as  antici- 
pated. When  he  works  his  land  for  wheat  or  for  turnips,  the  operations 
being  directed  to  a  special  end,  he  is  certain  of  reaping  a  crop  of  wheat 
or  turnips,  and  thus  far  be  does  not  run  the  risk  of  an  experimentalist; 
but,  after  all,  the  state  of  the  actual  crop  obtained  may  be  very  differ* 
ent  from  what  be  expected — it  may  he  better,  or  it  may  be  worse.    He 

•  Bee  Walktr  on  Intennuriiige,  p.  1~4,  OD  the  Clauea  of  Orguu  and  Fonetiooi  of  the  Bodj ; 
p.  146-212.oiitheLawaofR(»emblBnce;  p.  289-306,  od  the  Qeneral  Prisciplo  of  Breeding; 
and  p.  307-304,  on  the  Application  of  Nalunl  Lawa  to  the  Breediog  of  Uorae*.  Cattle,  and 
Sheep.  And  jou  may  coniult  Prichsrd'B  Reaeanhes  into  the  Fhyaicul  Uiatory  of  Mao.  toL  L 
p.  105-9.  for  the  meaning  attached  to  the  terma,  Speciea— Glenera  — Varietiaa — Fernunent  Va- 
rietiea— and  Racea;  and  p.  339-74,  on  the  Uolour,  Bkin,  Hur,  Form,  and  Temperamenta  of 
Animals.  Bee  alao  in  p.  177,  vol.  iv.  of  the  Traniactions  of  tbe  Royal  Society  of  Edinbnigl), 
an  iotareating  Memoir  on  tho  Origin  of  the  Oomoaticatcd  Animala.  by  Mr  Stark  of  Bdinboish. 
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may  work  his  land  in  the  most  fovourable  circumstances,  and  after  all 
reap  but  a  scanty  and  ill-conditioned  crop ;  or  his  operations  may  be 
frequently  interrupted  by  the  weather,  and  he  may,  notwithstanding,  be 
rewarded  at  the  end  of  the  season  with  a  bountiful  return.  "  He  may 
sow  in  tears,  yet  reap  in  joy."  Uncertainty  of  result  attends  not  one, 
but  all  crops ; — ^it  is  not  confined  to  the  operations  of  one,  but  extends 
to  those  of  all  seasons.  In  this  view,  there  is  no  profession  which  de- 
pends so  much  on  future  contingencies  as  farming.  Unless  the  manu- 
facturer wishes  to  make  an  alteration  in  his  machinery,  or  in  the  pat- 
tern, fabric,  or  colour  of  his  manufacture,  he  may  go  on  producing  the 
same  results  for  an  indefinite  length  of  time.  The  farmer,  on  the  other 
hand,  cannot  produce  any  determinate  result ; — he  is  more  likely  either 
to  fall  short  of,  or  to  overshoot,  his  mark.  Whatever  he  does,  then,  on 
his  fetrm,  may  be  regarded  in  the  light  of  experiment.  Yet  though  all 
his  ordinary  operations  are  attended  with  uncertainty  in  their  results, 
they  are  not  regarded  or  conducted  by  him  as  experiments,  their  uncer- 
tainty being  anticipated.  His  true  experiments,  like  those  of  other 
persons,  are  trials  made  to  discover  unknown  efi^cts,  or  to  confirm  un- 
certain results.  Such  experiments  have  constantly  been  undertaken  by 
farmers,  not  as  a  class,  but  individually ;  and  they  have  been  conducted 
on  a  small  scale,  quietly,  independently,  unnoticed ;  and  the  knowledge 
gained  by  such  trials  has  rendered  his  experience  superior,  and  its  effects 
has  only  been  exhibited  in  his  improved  practice.  The  present  period, 
with  farmers,  is  pre-eminently  one  of  experiment.  It  is  universally 
known  that  experiments  in  farming  are  being  made  over  the  whole 
kingdom.  They  are  conducted  by  farmers  as  a  class,  and  have  not  ori- 
ginated so  much  with  themselves,  as  at  the  suggestion  of  others ;  and 
the  reason  that  experifnents  are  more  universally  undertaken  now 
than  heretofore,  is,  that  many  substances  have  been  recommended  to 
farmers  as  valuable  manures,  of  whose  properties  they  are  entirely  un- 
acquainted. What  the  ultimate  result  of  using  those  substances  may 
be,  is  yet  uncertain,  and  perhaps  may  tend  more  to  the  advancement  of 
science  than  of  agriculture.  Farmers  thus  stand  to  their  own  opera- 
tions, in  as  far  as  those  experiments  are  concerned,  in  an  uncommon, 
and,  I  may  say,  anomalous,  position ;  and  it  is  this  circumstance  which 
suggests  to  my  mind  a  doubt  of  the  result  being  so  favourable  to  them 
as  is  expected  by  the  suggesters  of  the  experiments.  The  manipulations 
of  the  experiments  will  be  conducted  in  bona  fide,  the  facts  will  be  ob- 
served, though,  perhaps,  not  at  the  time,  and  with  the  kind  of  observa- 
tion they  require ;  but  a  difficult  part  of  the  business  is,  that,  owing  to 
the  experiments  being  suggested  by  others,  vdth  substances  with  which 
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the  farmer  is  uaacquainted,  the  conclusions  which  should  be  legitimatclv 
drawn  from  the  facts,  cannot  be  satisfactorily  arrived  at  by  him,  and  anv 
arrived  at  by  another  person,  will  not  carry  that  conviction  to  his  mind, 
as  to  induce  him  to  continue  the  experiments  on  his  own  suggestions. 
The  true  way  for  the  farmer  to  feel  a  personal  interest  in  such  mai- 
lers, is  to  obtain  a  competent  knowledge  of  chemistry;  and  the  only 
way  for  the  scientific  man  to  know  what  experiments  to  suggest  is. 
to  acquire  a  competent  knowledge  of  agriculture.  The  united  efforts 
of  both  parties  thus  quali&ed  might  be  expected  to  produce  results 
which  their  efforts  singly  may  never  be  able  to  attain.  As  you  will, 
no  doubt,  be  desirous  of  trying  experiments,  and  may  perhaps  be  placed 
in  the  position  I  have  described,  in  regard  to  conducting  experiments 
suggested  by  others,  it  may  assist  you  in  obtaining  more  satisfactory 
results,  to  be  made  ucquatnted  with  a  few  rules  by  which  all  field  expe- 
riments should  be  conducted. 

Every  experiment  should  be  made  so  as  to  be  eomparative,  that  is. 
conducted  in  the  same  circumstances  as  tu  lit'ld,  soil,  situation,  time,  and 
Ubonr,  u  the  cn^  raiaed  in  the  ordinary  way  witb.  which  its  resnltB  are 
de^red  to  be  oonqiared-  Without  inBtttoting  means  of  making  mch  a 
eompariaon,  no  oonclusion  arrived  at  can  be  satisfiuitorjr ;  because  ihan 
wiU  be  no  giren  point  from  which  to  meaEure  the  gain  or  loss  sostained 
in  the  experiment.  The  experiment,  moreover,  should  be  of  the  same 
nature  as  the  ordinary  crop  of  the  field,  in  which  the  comparison  is  to 
be  made.  For  example.  If  the  field  is  in  lea,  which  it  is  intended  to 
plough  up  for  oat8,  then  the  proposed  experiment  should  be  made  on 
oats,  not  on  wheat,  after  lea ;  for  no  points  of  comparison  could  be  in- 
stituted between  wheat  and  oats.  The  ground  also  should  be  treated  in 
the  same  manner.  If  the  lea  is  to  be  ploughed,  then  it  should  be  ploughed 
in  the  same  manner,  for  the  experimental  and  the  ordinary  portions  of 
the  crop  to  be  compared  together.  This  is  a  point  of  greater  import- 
ance than  may  be  imagined.  I  have  known,  in  a  field  of  lea,  of  strong 
soil,  the  ridges  which  were  gathered-up,  yield  a  better  crop  of  oats  than 
those  cast  together ;  and,  still  more,  I  have  seen  gathered-np  ridges  firee 
of  grub,  while  cast  ones  were  affected  by  that  complaint.  No  reason 
could  be  assigned  for  the  difference  ;  but  the  difference  was  sufficiently 
observable  to  shew  that  one  method  of  ploughing  land  affects  it  in  a 
different  manner  from  another.  I  have  heard  it  stated  that  the  crop 
on  the  sides  of  ridges  whose  furrows  lie  to  the  west,  is  better  than  on 
those  whose  furrows  lie  to  the  east.  There  is  no  doubt  that  sume  effect 
is  produced  by  the  aspect  of  ridges,  for  a  ridge  lying  east  and  west  bears 
a  better  crop  on  its  south  than  on  its  north  side ;  and  this  effect  might 
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have  been  expected,  for  the  son's  heat  on  the  south  side  of  ridges  mast 
be  better  for  a  crop  than  the  aspect  of  the  north  on  the  other  side.  So, 
in  like  manner,  a  western  aspect  in  a  nortli  and  south  ridge  may  be 
better  than  an  eastern.  Another  point  of  importance  is  to  include  as 
much  land  in  each  experiment  as  to  allow  it  to  be  properly  and  similarly 
ploughed.  Land  is  usually  ploughed  in  2  or  4  ridges.  If  gathered-up, 
cast,  or  ploughed  crown  and  furrow,  2  ridges  will  suffice ;  but  if  ploughed 
2-out-and-2-in,  or  even  4-out-and-4-in,  then  4  or  8  ridges  should  be 
appropriated  to  each  experiment  It  will  not  be  a  comparative  ex- 
periment to  use  ridges  whose  furrows  lie  towards  the  east,  against 
those  whose  furrows  lie  to  the  west.  In  all  cases  the  ridges  should 
have  the  furrows  in  the  same  direction.  Instead,  therefore,  of  pre- 
viously fixing  the  quantity  of  land  to  be  apportioned  to  each  experiment, 
the  number  of  ridges  should  be  appropriated  to  each  experiment  accord- 
ing to  the  mode  in  which  the  land  had  previously  been  ploughed;  and 
the  quantity  of  land  thus  determined  will,  of  course,  depend  on  the 
length  of  the  ridges  into  which  the  field  is  laid  off.  In  this  way  the 
quantity  occupied  by  each  experiment  may  be  J,  J,  f ,  or  1  acre  or  more 
of  land.  Minuter  fractions  of  land,  such  as  ^  of  an  acre  along  part  of 
a  ridge,  can  give  no  satisfactory  results  in  an  experiment.  In  allocating 
portions  of  fields  for  experiment,  as  I  have  described,  a  part  of  the 
ground  should  be  left  in  the  ordinary  state  between  each  experiment ; 
for  the  comparison  will  not  be  so  fair  nor  so  obvious  over  the  entire  field, 
if  confined  to  one  part  of  the  ordinary  state  of  the  soil,  as  when  extended 
over  difierent  portions  situated  at  stated  distances  across  the  field.  Be- 
sides, when  experimental  portions  are  thus  separated  from  one  another, 
the  lines  of  demarcation  of  each  experiment  are  more  distinctly  marked, 
and  the  risk  of  confounding  the  experimental  plots  lessened.  For  all 
these  reasons,  the  experimental  portions  of  ground  should  occupy  ridges, 
and  not  rectangular  patches  across  the  middle  of  the  field.  Such  patches 
may  be  diflferently  afi'ected  by  the  weather — ^whether  by  rain,  or  sun- 
shine, or  wind— than  the  common  ridges  of  the  field,  which  stretch  from 
one  side  to  the  other,  and  present  difierent  aspects  at  difierent  parts; 
and  as  the  entire  experiments  are  instituted  professedly  for  the  pur- 
poses of  the  field,  they  should  be  conducted  in  as  similar  circumstances 
as  practicable  to  ordinary  operations. 

If  the  experiment  to  be  tried  is  with  ordinary  manures,  the  land 
should  be  manured  with  the  same  kind,  in  the  same  state,  applied  on  the 
same  day,  and  at  the  same  period  of  the  day ;  for  I  have  observed  difierent 
results  obtained  from  similar  manure  laid  on  in  the  forenoon  and  after- 
noon of  the  same  day,  especially  as  regards  the  potato,  and  even  turnip 
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crop.  But  should  specific  manures  be  employed,  then  the  compu 
results  should  be  obtained  from  ground  treated  in  a  similur  manner.  For 
example.  It  will  not  du  to  try  different  specific  manures  upon  grass 
which  has  been  laid  down  after  potatoes,  against  that  laid  down  after 
turnips ;  nor  on  a  crop  after  tui-nips  which  had  been  eaten  off  with 
sheep,  against  even  the  same  kind  of  crop  on  land  from  which  the  tur- 
nips bad  been  carried  off  altogether.  Comparative  experiments  migiit. 
no  doubt,  be  made  on  these  different  conditions  of  grass,  or  of  a  crop 
after  turnips,  with  the  tajne  specific  manure ;  but  different  specific  ma- 
nures will  not  give  comparative  results  in  different  circumstances.  In 
like  manner,  it  will  not  do  to  apply  c/^erenr  specific  manures  to  different 
sorts  of  wheat,  barley,  or  oats  ;  as  each  variety  of  grain  may  possess  such 
an  idiosyncrasy  as  to  be  very  differently  affected  in  similar  circumstances, 
and,  of  course,  the  results  would  not  Iheti  be  comparative.  Experiments, 
no  doubt,  may  be  made  on  different  varietios  of  crop  in  different  circum- 
stances without  reference  to  comparison  at  all,  but  unless  the  retult*  of 
experiment  are  compared  with  ordinary  practice,  there  is  no  use  of  making 
the  experiment.  Again,  manures  of  whatever  kind  should  be  applied  to 
the  soil  in  the  same  manner,  that  is,  one  should  not  be  applied  by  hand 
and  another  by  machinery ;  one  in  a  drj'  state,  another  in  a  state  of  solu- 
tion, if  it  is  desired  to  make  the  experiment  comparative ;  but  if  the  expe- 
riment is  intended  to  be  compared  with  ordinary  practice,  the  states  of 
the  manures  may  be  varied  in  themselves,  though  they  should  all  be 
applied  in  the  same  circumstances  as  in  ordinary  practice,  to  render 
the  comparison  of  any  value.  Experience  has  taught,  that  mineral  ma- 
nures, which  are  usually  employed  in  small  quantities  of  a  few  cwts., 
should  be  mixed  with  a  little  earth  before  being  applied  by  hand,  and 
the  mixing  may  be  effected  in  the  preparation  of  the  land.  Thus,  when 
such  manures  are  to  be  applied  to  land  that  is  to  be  drilled,  the  drills 
should  first  be  set  up  before  the  manures  are  sown  by  hand,  out  of  a 
nisky,  fig.  371,  and  then  split,  or  should  they  be  sown  on  the  flat  ground, 
they  should  be  harrowed  in  before  the  land  is  drilled  up,  because  drilling 
does  not  mix  soil  and  manure. 

Every  article  applied  to  the  soil  in  experiment  should  be  weighed. 
There  ia  no  difficulty  in  weighing  specific  manures  which  are  of  little 
bulk,  but  ordinary  manures  cannot  be  weighed  in  a  field  without  the 
asNstance  of  a  steelyard ;  and  the  want  of  a  portable  one  for  ascertain- 
ing the  weights  of  bulky  articles  is  a  difficulty  which  meets  every  former 
who  is  desirous  of  ascertaining  the  minutise  of  what  he  is  doing.  I 
have  often  experienced  this  inconvenience  in  the  field,  bat  could  not 
remedy  it  even  with  considerable  trouble.    It  is  scarcely  practicable 
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to  erect  a  steelyard  of  the  common  construction  upon  the  soft  earth ; 
and  to  send  every  cart-load  of  dung  to  the  steading  to  be  weighed  is 
not  only  an  intolerable  hinderance,  but  may  so  a£Fect  the  time  allot- 
ted for  arranging  the  experiment^  as  to  render  its  results  entirely  nuga- 
tory. The  produce  may  be  weighed  with  greater  ease ;  for  as  it  has  to 
be  carried  to  the  steading  to  be  handled,  it  may  be  taken  at  once,  where 
it  can  be  weighed  on  the  spot.  Straw  in  bundles,  and  grain  in  bags, 
can  be  weighed  in  the  bam  with  the  barn-steelyard,  fig.  356,  and  tur- 
nips, potatoes,  hay,  and  forage,  weighed  by  the  large  steelyard,  fig.  576. 
The  desire  for  accurate  weighing  of  what  is  given  to,  and  taken  from, 
the  soil,  is  no  whim,  but  a  necessary  element  of  knowledge,  if  we  wish 
our  experiments  to  lead  to  useful  results.  The  only  practicable  way  of 
ascertaining  the  quantity  of  farm-yard  manure  to  be  applied,  where  no 
steelyard  is  at  hand,  is  to  fill  the  cart  vdth  an  ordinary  load,  and  let  spe- 
cial notice  be  taken  how  far  the  body  of  the  cart  is  filled,  in  the  loose 
state,  before  it  is  sent  to  the  steading  to  be  weighed  ;  and  if  all  subse- 
quent loads  are  filled  to  the  same  degree,  by  the  same  people,  and  with 
the  same  sort  of  manure,  the  weight  of  one  cart  with  another  will  not 
differ  materially.  If  notice  of  the  bulk  of  the  cart-load  is  not  taken 
be/ore  it  is  sent  off  to  the  steading  to  be  weighed,  the  compressed  state 
of  the  load,  occasioned  by  travelling  on  the  road  to  and  from  the  stead- 
ing, before  and  after  being  weighed,  will  give  a  wrong  idea  of  the  weight 
of  the  future  loads.  Every  different  cart  employed  should  have  the 
weight  of  its  first  load  ascertained,  as  well  as  its  own  weight.  These 
apparently  trifling  matters  are  too  apt  to  be  overlooked,  and  yet,  it  is 
through  such  minutiae  that  the  convincing  power  of  an  experiment  is 
most  strongly  transmitted. 

In  gathering  the  produce  of  experiments,  every  article  should  be 
carefully  weighed  or  measured.  Corn  should  be  stooked  in  the  same 
manner,  allowed  to  remain  in  the  field  the  same  time  ;  and,  if  stacked, 
should  be  put  in  the  same  size  of  stack,  built  in  the  same  manner. 
There  is  more  importance  in  this  latter  remark  than  it  may  seem  to 
possess ;  for  I  knew  a  stacker,  the  com  from  the  stacks  built  by  whom 
always  came  out  in  a  raw  condition  till  late  in  the  season.  On  com- 
paring his  work  with  another  stacker,  I  found  that  he  did  not  heart  his 
stacks  sufficiently  (2966.) ;  and  my  suspicion  was  raised  on  observing 
that  he  required  less  com  to  make  his  stacks  apparently  the  same  bulk 
as  those  of  the  other  stacker.  On  taking  up  experimental  turnips,  the 
whole  break  should  be  taken  up  and  weighed,  for  considerable  risk  of 
error  will  be  incurred  by  taking  up  and  weighing  only  a  portion,  and  then 
measuring  the  ground  occupied  by  the  whole ;  because  it  is  not  unlikely 
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for  the  land-surveyor,  employed  in  such  il  case,  for  the  sake  of  accuracy, 
inadvertently  to  measure  the  entire  space  cleared  from  one  drill  to  the 
other  which  is  left,  instead  of  the  space  exactly  occupied  U)  the  top  and 
hollow  of  the  drills  from  which  the  turnips  had  been  pulled.  In  remov- 
ing the  experimental  crop,  of  whatever  kind,  an  equal  extent  of  the 
ordinary  crop  should  be  removed  at  the  same  time,  and  not  a  fractional 
part  merely ;  and  all  calculations  should  be  made  from  the  entire  extent 
of  each  portion  of  ground  subjected  to  experiment,  and  not  merely  from 
a  fractional  part  of  each  portion.  Attention  to  all  these  particulars 
involves  much  time  and  trouble,  and  creates  no  little  anxiety  of  mind ; 
but  the  time  must  be  spent,  the  attention  bestowed,  and  the  anxiety 
endured,  if  we  wish  to  arrive  at  the  truth. 

From  all  these  considerations,  it  is  obvious  that  the  proper  conduct- 
ing of  experiments  is  attended  with  much  trouble  and  thought ;  aud 
such  should  be  the  strictness  of  character  possessed  by  every  experi- 
ment, that  unless  every  particular  connected  with  it  has  been  treated 
with  the  utmost  impartiality,  the  results,  however  interesting  in  them- 
selves, should  be  regarded  with  comparative  indifference.  The  farmer, 
specially,  has  peculiar  difficulties  to  contend  with  in  conducting  experi- 
ments. He  cannot  manipulate  himself, — he  must  depend  for  assistance 
on  his  people ;  and  though  he  must  regard  them  as  (inaislan/s.  they  are 
SO  entirely  ignorant  of  the  object  of  the  experiment,  as  to  require  not 
only  to  be  taught  how  to  conduct  it,  but  to  comprehend  its  very  object ; 
and  after  all  the  enlightenment  they  may  receive  in  its  prosecution,  they 
may  commit  such  an  inadvertent  error,  even  at  the  very  consummation 
of  the  experiment,  as  to  render  it  entirely  nugatory ;  and  an  error  is  the 
more  likely  to  be  committed,  if  any  part  of  the  operation  has  to  be  per- 
formed in  a  manner  different  from  what  they  are  accustomed  to.  1  hsTC 
no  doubt  that  many  farmers,  who  have  been  experimentalists,  have  expe- 
rienced disappointment  from  such  inadvertent  mistakes  as  1  have  alluded 
to,  and  been  obliged  to  suffer,  by  the  thoughtleasness  or  stupidity  of  s 
moment,  the  loss  of  the  knowledge  that  might  have  been  derived  from 
results  which  had  cost  them  a  whole  year's  expectation.  Delay  the  ap- 
plication of  a  specific  manure,  or  the  sowing  of  a  variety  of  grain,  till 
the  next  morning,  when  it  should  have  been  executed  this  evening, — 
mix  a  single  sheaf  from  the  produce  of  one  portion  of  ground  to  that  of 
another,  and  the  experiment,  in  so  far  as  the  portions  alluded  to  are 
concerned,  is  rendered  worthless.  Incessant  superintendence,  therefore, 
on  the  part  of  the  farmer  himself,  can  alone  prevent  the  occurrence  of 
snch  mistakes. 
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85.   OF  DESTROYING  AND  SCARING  VERMIN  ON  FARMS. 

**  How  now  !  a  rat ! 
Dead,  for  a  ducat,  dead.** 

Hamlst. 

Rats  are  the  most  troublesome  vermin  that  harbour  in  steadings. 
They  not  only  render  every  place  they  frequent  dirty,  thereby  creating 
disgust ;  but  the  mischief  they  do  in  cutting  holes  in  boarded  floors, 
in  undermining  stone  pavements,  gnawing  harness,  and  destroying 
every  edible  thing,  is  very  considerable.  The  old  black  rat  of  the  coun- 
try (Mus  raUus)  is  now  nearly  extirpated,  and  the  fiercer,  dirtier,  and 
more  mischievous  brown  rat  {Mus  decumanus)  has  taken  its  place. 

Many  plans  have  been  devised  for  the  destruction  of  the  rat.  The 
box-trap  has  long  been  in  use,  but  I  suspect  to  little  purpose ;  for  though 
scarcely  a  steading  is  without  one,  it  is  usually  out  of  repair,  and  to  be 
most  frequently  found  amongst  the  lumber.  A  box-trap,  when  newly 
made,  may  secure  a  few  rats  at  first,  but  after  the  wood  has  acquired  the 
disagreeable  odour  characteristic  of  the  rat,  scarcely  another  one  will 
enter  it ;  or,  at  all  events,  the  trouble  incurred  in  setting  it  for  days  and 
nights,  and  keeping  the  place  quiet  where  it  is  set,  and  in  the  end  only 
securing  a  single  prisoner,  is  much  greater  than  will  be  long  undertaken. 

As  prevention  is  better  than  cure  in  every  case  of  evil,  rats  would  be 
much  less  numerous  in  steadings  were  means  generally  taken  to  prevent 
their  obtaining  harbour  in  buildings.  Were  the  tops  of  the  partition 
¥mlls  of  the  steading  and  outhouses  to  be  filled  up  to  the  slates,  as  recom- 
mended in  (73.)  ;  were  ground-floors  of  wood  to  be  laid  as  directed  in 
(16.),  and  shewn  in  fig.  6 ;  and  were  pavement  floors  made  to  rest  on  a 
foundation  as  described  in  (73.),  rats  could  find  no  lodgement  in  places 
which  otherwise  they  select  to  afibrd  them  protection. 

Of  the  many  other  plans  recommended  for  the  destruction  of  rats  in 
farm-buildings  besides  the  use  of  the  box-trap,  such  as  poisoning  their 
food  with  arsenic ;  rubbing  the  mouth  of  their  holes  with  treacle  and 
arsenic,  which  they  lick  ofi^  and  thereby  poison  themselves ;  frying  bits 
of  cork  or  sponge  in  butter,  which  swell  in  the  stomach  on  water  being 
drank ;  mixing  barytes  with  grease,  which  excites  such  a  thirst,  that  they 
go  in  quest  of  water,  and  die  the  moment  they  partake  of  it ;  they  have 
all  failed  more  or  less,  and  their  great  number  indicates  the  uselessness 
of  everyone  of  them.  Of  late,  a  mixture  of  phosphorus  and  grease  has 
been  recommended  by  a  German  gentleman,  M.  Meyer,  which  is  said 
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to  excite  intense  thirst,  and,  on  being  allayed  by  water,  death  imme- 
diately ensues ;  and  Dr  Ure  refers  to  a  prescription  for  preparing  & 
poison  by  an  English  gentleman  resident  in  Germany,  which  "  pre- 
paration," he  says,  "  consists  essentially  of  phosphorus  miied  with  flour 
and  sugar,"  It  has  been  tried  by  a  friend  of  mine  in  Derbyshire,  who 
has  a  most  extensive  farm,  and  found  to  answer  the  purpose  very 
well ;  but  there  is  a  great  difficulty  in  preparing  it,  from  the  insolu- 
bility and  even  immiscibility  of  phosphorus  in  water,  attended  with 
no  little  danger  of  fire.  Tlie  process  1  have  found  to  succeed  pei^ 
fectly  is  as  follows : — Melt  lioga'-lard  in  a  bottle  plunged  in  water 
heated  to  about  150"  Fahrenheit;  introduce  into  it  i  oz.  of  phoBphoms 
for  every  1  lb.  of  lard ;  then  add  1  pint  of  proof  spirit  or  whisky,  cork 
the  bottle  firmly  after  its  contents  have  been  heated  to  160^  taking 
it  at  the  same  time  out  of  the  water-batli,  and  agitato  smartly  till  the 
phosphorus  becomes  uniformly  diffused,  forming  a  milky-looking  liquid. 
This  mixture  being  cooled,  with  occasional  agitation  at  first,  will  afford 
a  white  compound  of  phosphorus  and  lard,  from  which  the  spirit  spon- 
taneously separates,  and  may  be  poured  oft'  to  be  used  again,  for  none  of 
it  enters  into  the  combuiation,  and  it  merely  serves  to  comminute  the 
phospbonis,  and  to  diffuse  it  in  very  fine  particles  through  the  lard ;  this 
fatty  compound,  on  being  warmed  very  gently,  may  be  poured  into  a 
mixture  of  wheaten-flour  and  sugar,  incorporated  therewith,  and  then 
flavoured  with  the  oil  of  rhodium,  or  not,  at  pleasure.  The  flavour  may 
be  varied  with  oil  of  aniseed,  &c.  This  dough  being  made  into  pellets, 
is  to  be  laid  in  rat-holes  :  by  its  luminousness  in  tbe  dark,  it  attractt 
their  notice,  and  being  agreeable  to  their  palates  and  noses,  it  is  readily 
eaten,  and  proves  entirely  fatal.  They  soon  are  seen  issuing  from  thdr 
lurking-places  to  seek  for  water  to  quench  their  burning  thirst  and 
bowels ;  and  they  commonly  die  near  the  water ;  they  continue  to  eat  it 
as  long  as  it  is  oflered  to  them,  without  being  deterred  by  the  fate  of 
their  fellows,  as  is  known  to  be  the  case  with  arsenical  doses.  My  friend 
in  Derbyshire  bought  a  pot  of  M.  Meyer's  rat-poison,  and  found  it  to 
be  an  analogous  phosphoric  preparation :  the  present  mode  of  preparing 
it  is  the  result  of  my  own  experiments,  made  with  the  view  of  difl'using 
phosphorus  through  a  mass  of  fiour  and  sugar,  without  the  risk  of  fire."* 
These  are  all  means  of  causing  death  in  rats,  which  would,  of  course, 
cause  death  in  other  animals  which  partook  of  the  poison ;  and  in  so  far 
are  all  dangerous  expedients  to  be  used  where  animals  are  going  about 
at  liberty.     As  a  means  of  scaring  them  away  from  a  place,  it  has  been 

*  Tilt  Car.l^ners'  Chronicle  nnil  A^icullaml  Oazetlc,  Tot  SOtb  July  18M,  p.  189. 
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recommended  to  rub  the  mouth  of  their  holes  frequently  with  common 
tar,  or  coal-tar,  which,  smearing  their  coats,  annoys  them  to  such  a  de- 
gree as  to  cause  them  to  leave  the  place. 

Together  with  building  up  the  tops  of  partition  walls,  I  believe  there 
is  no  way  of  scaring  rats  and  mice  from  a  steading  so  effectiially  as  by 
cats.  Let  1  or  2  cats  be  brought  up  in  different  parts  of  a  steading, 
according  to  its  size,  if  it  is  situated  at  a  distance  from  the  dwelling- 
house,  and  they  will  become  vigilant  guards  against  vermin,  and  if 
near,  the  house-cats  will  frequent  it  suflSciently  often  for  the  purpose  ; 
but  when  kept  in  the  steading,  let  each  receive  every  day,  at  its  own 
place,  and  at  a  stated  hour,  say  11  o*clock  a.m.,  a  good  mess  of  new 
milk  and  porridge,  when  it  will  attend  to  receive  its  food  as  regularly  as 
the  hour  arrives  ;  and  let  each  have  a  soft,  warm,  comfortable  bed  made 
for  it  in  some  quiet  comer.  At  night,  and  early  in  the  morning,  they 
will  each  watch  and  hunt  in  its  own  beat,  and  in  the  course  of  a  short 
time,  provided  access  is  afforded  to  every  apartment  of  the  steading,  the 
vermin  will  be  seldom,  and  more  seldom  seen,  until  they  disappear  alto* 
gether.  It  is  not  uncommon  to  observe  cats  in  the  steading  and  stables ; 
but  they  are  generally  neglected  of  food,  on  the  erroneous  idea,  that  if 
fed  they  will  become  lazy,  and  not  hunt.  So  far  from  this  being  the  case, 
that  a  regularly  fed  cat  makes  the  best  hunter,  because  it  then  hunts  for 
sport ;  and  not  feeling  hunger,  it  will  watch  in  a  single  place  for  hours ; 
and  being  in  stout  condition  from  its  daily  wholesome  food,  will  feel 
itself  strong  enough  to  encounter  any  vermin,  and  will  destroy  any 
number  in  the  course  of  a  day ;  whereas  a  starved  cat,  which  hunts  for 
food,  eats  the  first  prey  it  catches,  and  then  lies  down  to  rest,  in  accord- 
ance with  the  habits  of  the  race  to  which  it  naturally  belongs.  Nay, 
neglect  the  creature  of  food ;  let  it  depend  for  it  entirely  upon  its  own 
shifts,  and  hunger  will  prevent  its  watching — the  great  use  of  the  animal 
in  scaring  away  vermin,  and  oblige  it  to  leave  the  steading  to  go  to  some 
dwelling  for  food — not  unlikely  to  the  hen-house  for  an  egg,  or  to  the 
hatching-house  for  a  young  chicken.  The  truth  is,  most  people  will  not 
take  the  trouble  to  feed  a  cat  daily  and  regularly  in  the  steading ;  and 
the  consequence  is,  that  none  will  remain  in  it  that  can  get  a  livelihood 
elsewhere. 

Of  all  the  modes  I  ever  witnessed  rats  being  killed,  none  equalled  that 
of  a  Yorkshireman,  of  the  name  of  John  Featherston,  by  means  of  steel- 
traps.  He  had  21  small  steel-traps,  which  he  kept  clean  and  bright. 
He  soon  traced  the  tracks  of  rats  along  the  floor  to  a  corner,  or  on  the 
tops  of  walls,  leading  commonly  by  the  corners  of  apartments  to  the  par- 
tition wall,  which  they  surmounted  between  it  and  the  slates  ;  the  very 
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place  whicli  I  have  recommended  the  filling  up,  to  breaJc  off  such  com- 
munications- After  ho  had  discovered  tlie  diflerent  runs  of  the  animidsi 
he  made  a  numher  of  small  firm  bundlesof  straw,  which  he  placed  against 
the  bottom  of  a  wall  where  the  run  was  on  a  floor,  and  npon  its  top 
where  the  run  was  to  the  roof.  He  used  7  traps  at  one  place  at  a  time, 
and  a  sufHcient  number  of  bundles  of  straw  was  used  to  conceal  that 
number  of  traps  at  each  place,  employing  the  entire  number  of  traps  in 
3  places,  at  a  tittle  distance  from  each  other,  and  in  diflerent  apartments. 
The  traps  were  sot,  but  not  allowed  to  spring  at  first,  and  baited  with 
oatmeal,  scented  with  oil  of  rhodium,  and  placed  in  a  row,  with  a  little 
chafF  over  tliom,  in  the  run  behind  the  handles  of  straw.  The  traps  were 
baited  for  2  days,  the  baits  being  replenished  as  soon  as  it  was  discovered, 
by  inspection,  that  a  bait  disappeared.  On  the  3d  day  the  traps  were 
baited  as  before,  but  the  restriction  was  removed  from  the  spring,  and 
then  began  the  capture.  In  all  the  3  days,  people  were  prevented  as 
much  as  possible  from  frequenting  the  apartments  in  which  the  traps 
were  placed,  and  dogs  wore  entirely  excluded.  Removing  the  check 
from  the  spring,  from  one  set  of  traps  after  another,  armed  with  a 
short  stout  stick,  and  furnished  with  a  bag  slung  from  his  shoulders, 
Fcatherston  put  himself  on  the  alert,  and  the  moment  he  heard  the  click 
of  a  trap  he  ran  to  it,  removed  the  bundle  of  straw,  knocked  the  rat  on 
the  head  if  alive,  threw  it  out  of  the  trap,  set  it  again,  replaced  the 
bundle  again,  put  the  rat  into  the  bag,  and  was  again  on  the  watch  &om 
one  place  to  another.  In  the  course  of  the  3d  day,  from  morning  to  the 
afternoon,  he  had  collected  385  rats  in  the  bag,  and  allowing  all  the 
traps  to  have  done  equal  executiov.  each  had  caught  more  than  18  rata 
in  the  course  of  a  single  day.  He  bargained  for  Id.  a  rat  and  bis  food, 
and  in  3  days  he  earned  his  food  and  L.I :  12 : 1 — such  was  his  expert- 
ness.  It  was  not  supposed  that  all  the  rats  were  cleared  off  by  this 
capture ;  but  they  received  such  a  thinning,  as  to  be  comparatively 
harmless  for  years  after.  Featberston's  first  business,  on  the  day  follow- 
ing the  capture,  was  to  clean  each  trap  bright,  before  setting  out  on  his 
journey ;  for  he  seemed  to  placf  greater  reliance  on  the  clean  state  of 
his  traps  than  on  any  other  circumstance — that  the  suspicion  of  the  rats, 
I  suppose,  of  the  danger  of  the  traps  might  thereby  he  allayed.  The 
brown  rat  burrows  in  fields,  and  commits  ravages  on  growing  crops, 
whether  of  com  or  turnips.  I  have  seen  many  burrows  of  them  in 
Ireland,  and  assisted  at  routing  them  with  spade  and  terrier,  but  have 
never  heard  of  their  having  taken  to  the  fields  in  Scotland. 

Weasels  {Mmtela  vulgaria)  frequent  steadings,  and  do  both  good  and 
harm.     They  do  good  in  destroying  rats  and  mice,  by  sucking  tikeir 
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blood  ;  and  when  a  weasel  takes  up  its  abode  in  a  corn-stack,  where  it 
can  do  no  harm,  not  a  monse  dares  remain  in  it.  They  do  harm  in  kill- 
ing young  poultry,  by  sucking  their  blood  ;  a  chick,  a  duckling,  or  a  gos- 
ling, is  in  an  unsafe  place  at  the  bottom  of  a  dry  stone-wall  facing  the 
south.  They  steal  eggs  too.  One  day  I  observed  a  weasel  crossing  a 
road  at  some  distance  from  the  steading,  rolling  an  egg  before  it,  with 
its  fore-paws.  On  allowing  it  to  proceed,  I  traced  it  to  a  lot  of  felled 
trees  at  the  road-side,  amongst  which  it  had  accumulated  a  store  of  17 
hens'  eggs.  Pole-cats  {Mustela  putoritis)  will  visit  steadings  under  night, 
and  if  a  hole  in  the  door,  or  a  slit  in  the  wall,  by  which  poultry  enter, 
be  left  open,  they  will  creep  in  and  commit  sad  havoc  among  the  grown- 
up fowls,  sucking  then*  blood  till  they  die.  It  is  only  by  negligence 
however,  that  they  can  find  access  to  the  hen-house.  If  pole-cats  are 
suspected  of  frequenting  the  hen-house,  they  may  be  caught  by  placing 
a  steeLtrap  immediately  behind  the  door  in  the  inside,  in  such  a  way, 
and  with  such  an  opening,  as  that  the  intruder  cannot  escape  the  trap. 
The  trap  should  not  be  baited,  but  covered  with  a  little  chaff,  and 
it  will  spring  on  the  animal  pushing  itself  along  the  ground,  through 
the  hole  of  the  door  into  the  hen-house.  The  common  fox  {Fulpes  vui- 
^aris),  visits  steadings  at  night,  but  can  find  no  entrance  to  the  poultry 
but  by  negligence ;  though  in  the  quiet  of  a  summer  afternoon,  when  all 
the  people  are  in  the  field  at  work,  and  just  before  poultry  go  to  roost, 
he  frequently  pays  a  visit  to  the  steading,  and  snatches  up  a  goose  or  a 
turkey,  and  runs  off  with  it  to  his  earth.  The  abduction  is  so  quietly 
done,  that  the  fowl  may  not  be  missed  until  next  morning,  unless  it 
happen  to  be  a  particular  bird,  such  as  the  principal  cock,  oldest  gander, 
turkey-cock,  or  peacock.  Such  a  loss  must  be  put  up  with ;  for,  whatever 
precaution  the  farmer  may  sedulously  use  in  spring  for  the  protection  of 
his  new  dropped  lambs  (2368.),  he  would  lose  character  amongst  sports- 
men were  he  to  lie  in  wait  with  a  gun  for  a  fox  for  the  sake  of  a  goose. 
Indeed,  such  watching  would  only  be  loss  of  time ;  for  the  fox  is  too  cun- 
ning to  return  to  the  same  place  for  a  length  of  time  to  try  his  chance 
at  a  second  capture.  More  than  this,  it  will  take  care  to  keep  off  a  rival 
from  a  distance,  and  it  will  be  found  when  a  bird  is  amissing  in  this 
manner,  that  it  has  been  stolen  by  a  fox  from  the  nearest  covert.  Foxes 
frequently  scent  the  hens  or  turkeys  which  have  set  themselves  in  the 
field,  and  carry  them  off  their  nests. 

The  famous  question  of  the  rook  {CarvtM  frugileffus)^  whether  it  does 
most  good  or  injury  to  the  farmer,  has  yet  to  be  settled — ^its  advocates 
insisting  that  it  does  not  touch  a  single  grain  in  the  field,  and  only  de- 
vours insects ;  whilst  the  farmer  maintains  that  it  does  him  considerable 
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injury.  I  think  the  qnestion  admits  of  an  easy  answer  in  so  far  as  facti, 
in  regard  to  the  rook,  are  concerned.  There  is  no  doubt  that  rooks  sup- 
port their  young  entirely  on  animal  food  ;  and  as  tliey  hatch  them  at  the 
time  the  oat-seed  is  sowing  in  spring,  they  naturally  frequent  tho^e 
fields  most  which  are  most  actively  operated  upon  by  the  harrows,  be- 
cause that  implement,  by  stirring  the  soil  much  more  effectually  than 
crows  can  with  their  bills  and  claws,  brings  to  the  surface  chrysalides. 
larva',  and  live  insects,  which  the  crows  eagerly  devour,  and  however 
actively  they  may  be  employed  in  mischief  at  other  times,  they  certainly 
are  not  so  at  that  time.  They  therefore  follow  the  plough  and  harrow 
in  order  to  find  the  animal  food  for  their  young ;  and  it  must  be  ow-ned 
that  they  exhibit  most  exemplary  industry  in  searching  for  that  food. 
After  the  oat-seed  is  sown,  should  the  grub  (Tipula  oleracea)  shew  any 
symptoms  of  activity  amongst  it,  the  rook  is  there,  late  and  early,  in- 
dustriously turning  over  every  turfy  clod  it  finds,  and  scratching  the 
furrow-brows  to  make  more  clods.  So  long,  therefore,  as  the  young  rooks 
are  directly  dependent  on  their  parents  for  support,  the  old  ones  search 
for  animal  food,  and  for  animal  food  alone,  upon  which  they  entirely 
support  their  young ;  and  so  long  they  cannot  be  said  to  injure  the  far- 
mer in  the  slightest  degree,  hut,  on  the  contrary,  may  Jo  him  much 
good,  indirectly,  by  removing  from  his  fields  what  winy  injure  his  crops ; 
and  I  express  myself  contingently,  for  it  does  not  follow  that  the  insects 
in  the  soil  must  of  necessity  injure  crops,  for  the  soil  is  the  habitation 
of  their  young  at  that  season  every  year,  and  their  appropriate  food  no 
doubt  exists  in  it  independently  of  the  casualty  of  man  sowing  a  crop  in  it ; 
besides  it  b  notorious  that  they  are  not  always  injurious,  since  the  crops 
are  not  injured  by  them  every  year.  My  belief  is,  that  it  is  only  when 
the  number  of  insects  increase,  by  favourable  circumstances,  beyond  what 
their  usual  food  in  the  soil,  can  support,  that  they  subsist  mainly  upon  the 
corn  which  is  sown  amongst  them,  and  become  injurious  to  man;  for  that 
a  portion  of  the  seed  sown  is  annually  devoured  by  insects  in  the  soil  there 
cannot  be  a  doubt,  when  a  comparison  is  madebetwcen  tbe  number  of  seeds 
sown  on  a  given  area,  and  that  of  plants  which  actually  grow  upon  it. 

But  whenever  the  rook  gets  quit  of  directly  supporting  its  young,  its 
taste  undergoes  a  material  change,  as  it  then  becomes  omnivorous  as  to 
food.  It  still  continues  to  eat  insects  of  all  kinds,  and  in  all  states.  It 
will  pull  a  worm  gently  out  of  the  ground  by  one  end,  and  before  eating 
it,  will  strip  it  through  its  toes  to  squirt  the  earth  out  of  its  body;  it  will 
pick  the  meat  clean  off  a  bone,  and  I  have  seen  them  even  pick  horse- 
flesh as  long  as  it  was  fresh  off  the  skinned  carcase  of  a  dead  horse ;  it 
Trill  carry  off  eggs  fcom  out  of  the  court-yards,  and  leave  the  shells ;  it 
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will  eat  boiled  potatoes  and  oatmeal  porridge  set  down  for  the  poultry  ; 
and  were  a  bowl  of  barley  broth  set  within  its  reach,  it  will  soon  empty 
it,  and  the  thicker  the  barley  is,  the  better  for  its  taste ;  it  will  eat 
boiled  barley  and  peas  out  of  the  horse  mash-tub  ;  it  will  dig  up  and 
carry  off  sets  of  potatoes  after  they  begin  to  germinate,  and  when,  of 
course,  they  are  sweet  to  the  taste  ;  and  it  will  pull  up  young  plants  of 
turnips  just  thinned  in  the  drill.  In  regard  to  these  latter  subjects,  it  is 
said  to  take  potato-sets  and  turnip-plants  in  search  of  insects ;  but  as 
respects  potato-sets,  1  am  certain  it  also  takes  them  for  the  sake  of  the 
sets  themselves,  for  I  have  scared  away  crows  on  purpose  to  examine  the 
sets  they  were  eating,  and  found  them  quite  sound  and  free  of  insects ; 
but  as  to  turnip-plants,  I  should  suppose  it  is  in  search  of  insects 
that  they  are  pulled  up.  It  is,  however,  small  consolation  to  the  far- 
mer  to  be  assured  that  he  would  have  lost  his  turnip-plants  by  insects, 
even  if  the  rook  had  not  pulled  them  up,  for,  at  all  events,  a  plant  has 
a  better  chance  to  live  as  long  as  it  is  in  the  soil  than  after  it  is  pulled 
up.  Rooks  will  eat  geans  off  the  trees,  and  select  the  best ;  and  here, 
at  any  rate,  it  cannot  be  said  that  they  eat  them  in  search  of  insects. 
They  will  alight  upon  laid  com  of  all  kinds,  and  shake  and  scratch  out 
more  than  they  can  eat ;  and  they  will  also  alight  on  stocks,  and  carry 
off  heads  of  com.  In  autumn,  after  the  crop  has  been  gathered,  and 
the  potatoes  taken  up,  they  will  fly  a  great  distance  for  the  crow-berry 
(Empetrum  nigrum),  ripe  at  that  time,  and  return  in  the  evening  to  their 
usual  haunts ;  and  in  winter,  pressed  by  hunger,  they  will  break  the 
thatch  of  stacks  to  get  at  the  com.  Mr  Warburton  is  not  very  accurate 
in  his  conclusions  on  this  subject,  when  he  observes,  that — "  In  winter 
the  rook  will  attack  the  corn-stacks  which  have  lost  part  of  their  thatch 
by  a  gale  of  wind.  He  is  a  slovenly  farmer  who  does  not  repair  the  da- 
maged roof  immediately ;  and  still  we  have  farmers  in  Yorkshire  of  this 
description  ;"*  for  the  fact  is,  that  the  wind  breaks  a  stack  always  at  the 
eaves,  where  it  obtains  the  greatest  purchase  against  it,  and  where  there 
is  no  corn,  whereas  the  rook  always  breaks  in  at  the  apex  of  the  cone, 
where  most  com  is  to  be  found  ;  so  it  does  not  wait  for  the  wind  to  render 
it  assistance  in  this  work.  All  I  have  said  just  now,  in  regard  to  the 
habits  of  the  rook,  I  maintain  are  facts ;  for  they  are  the  results  of  my 
own  observation  for  a  number  of  years,  specially  directed  with  the  pur- 
pose to  ascertain  what  substances  really  constitute  its  food  at  different 
seasons ;  and  my  conviction  is,  that  it  is  strictly  insectivorous  in  spring, 
but  omnivorous  at  all  other  seasons.   As  to  the  destruction  of  the  rook, 

•  Journal  of  Agriculture  for  July  1844,  p.  505. 
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I  suppose  that  no  class  of  farmers  desire  its  extirpation  ;  all  that  tbey 
desire  is,  I  presume,  that  its  increase  may  be  kept  in  check  ;  and  the 
question,  whether  or  not  it  is  too  mimerous  just  now  in  this  country, 
receives  affirmation  from  the  fact  of  its  being  almost  in  a  state  of  star- 
vation in  winter,  which  could  not  be  the  case  were  its  numbers  not 
greater  than  its  food  is  plentiful.  That  any  one  can  believe  that  the 
rook  does  not  eat  grain,  is  beyond  my  comprehension;  and  why,  let  mo  aek, 
did  Linnicus  give  it  its  trivial  name  q^ frugileyus,  "  picker  or  gatherer  of 
com  V 

I  have  already  mentioned  a  mode  of  seai-ing  rooks  from  potato-fields 
in  (2426.) ;  and  to  scare  them  from  corn-fields  before  harvest,  I  have  tried 
a  plan  which  I  may  designate  as  much  better,  at  all  events,  than  any 
scarecrow.  It  consisted  of  a  circidar  board,  18  inches  in  diameter,  and 
1  inch  thick.  Upon  its  circumference  were  planted  pieces  of  wood  so 
as  to  form  24  embrasures  at  equal  dist^inces  from  each  other  ;  and  in 
each  of  the  embrasures  was  planted  a  brass  cannon  made  firm  to  the 
board  by  means  of  a  hesp,  removable  at  pleasure.  The  wood-work  n-aa 
surmounted  by  a  conical  tin  top,  exactly  tike  the  cover  of  a  street-lamp, 
with  an  eaves  projecting  as  much  be3'ond  the  embrasures  as  to  prevent 
the  wind  driving  rain  into  them.  The  cannon  were  loaded  with  fine 
gunpowder,  and  wadded  with  woollen  rag  to  prevent  its  ignition,  and 
setting  fire  to  the  lying  com,  when  it  fell  amongst  it.  A  soft  thread  of 
cotton  dipped  in  a  solution  of  saltpetre  acted  as  a  match,  and  was  held 
upon  the  touch-hole  of  each  cannon,  by  a  pointer  of  copper-wire  at- 
tached to  the  hesp.  The  match-thread  was  made  as  long  as  to  suit  the 
time  fixed  on  between  the  discbarge  of  each  cannon  ;  and  Jn  order  to 
lengthen  the  time  at  pleasure,  the  circular  board  behind  the  cannon  was 
covered  with  tin,  provided  with  separate  upright  partitions,  which  formed 
numerous  alleys,  and  by  laying  the  match  along  the  alleys,  it  could 
not  only  be  lengthened  to  any  extent,  but  its  burning  end  was  pre- 
vented igniting  any  other  part.  The  circular  board  and  its  cover  were 
placed  upon  a  tripod,  which  was  fixed  into  the  ground  where  the  crows 
most  frequented,  and  where  it  could  best  be  seen.  Suppose  that  the  guns 
were  loaded  and  the  match  lighted  at  5  in  the  morning,  and  that  by  8 
at  night  it  was  time  to  cease  firing,  that  is,  in  15  hours,  37  minutes 
would  require  to  elapse  between  a  discbarge  of  each  of  the  24  guns. 
For  regularity,  these  discharges  were  much  more  to  he  depended  on 
than  the  watching  by  any  herd  boy.  Besides  the  discharges  of  the  guns, 
a  piece  of  woollen  rag  rubbed  over  with  a  paste  of  gunpowder,  and 
dried,  and  set  fire  to,  was  placed  in  an  iron  cup  suspended  immediately 
within  the  lantern  at  the  top  of  the  cover,  and  the  smoke  arising  from 
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this  still  further  intimidated  the  rooks ;  for  they  cannot  abide  the  smell 
of  gunpowder.  The  discharge  of  the  guns  will  frighten  pigeons  also ; 
but  after  making  a  few  wheels  in  the  air  they  will  alight  again  on  the 
place  they  were.  Its  position  should  be  changed  every  day.  It  may 
be  set  up  amongst  potatoes,  or  in  a  plot  of  turnip-seed.  I  named  this 
instrument  the  rook-battery. 

I  have  already  alluded  to  the  destruction  of  the  raven  (Corvus  cor  ax) 
amongst  young  lambs,  and  of  the  only  means  of  destroying  it  (2644.). 

The  wood-pigeon  {Columba  ptdumbus)^  has  increased  very  much  in 
numbers  within  the  last  30  years.  They  do  much  injury  on  every  famr 
they  frequent,  though  their  retired  habits  cause  their  depredations  to  be 
nearly  overlooked.  They  eat  the  young  plants  of  clover  in  spring,  pick 
the  leaves  of  young  turnips  in  summer,  frequent  all  sorts  of  corn-fields 
in  autumn,  and  pick  holes  in  turnips  in  winter.  They  are  thus  busy  at 
mischief  at  all  seasons.  There  is  hardly  any  possibility  of  getting  a  shot 
at  them  but  by  watching  in  a  wood  at  nightfall  as  they  come  to  their 
ordinary  haunts,  which  they,  however,  enter  so  quietly,  and  only  few  at 
a  time,  that  their  nimibers  would  be  but  little  thinned  in  this  way.  Of 
mischief  to  the  farmer,  from  the  rook  and  wood-pigeon,  that  occasioned 
by  the  latter  is  by  far  the  more  serious.* 


OF  LOOKING  AT  A  FARM — ITS  RENT — ITS  LEASE — ITS  STOCKING — THE 

CAPITAL  REQUIRED  FOR  IT. 


**  Doubt  not  that  thero 
A  native  pith  of  soil,  a  native  warmth 
And  kindliness  resides ;  rely  that  there 
Grain,  pulse,  or  root,  whate*er  the  crop,  will  jrield 
An  early  and  exuberant  increase.** 

GlAHAM. 


When  you  wish  to  look  at  a  farm,  and  to  have  it  valued,  with  a  view 
to  taking  it  on  lease  for  the  usual  term  of  years,  it  is  impossible  for  you 
to  undertake  such  a  task,  until  you  have  farmed  practically,  whether  on 
your  own  account,  or  in  trust  for  another,  for  a  number  of  years.  The 
only  safe  course  you  can  pursue  in  such  case,  is  to  obtain  the  assbtance 
of  an  experienced  friend,  who  is  well  acquainted  with  the  part  of  the 
country  in  which  the  farm  you  wish  to  take  is  situate  ;  and  should  you 
have  no  such  friend,  one  well  versed  in  farming  may  answer  the  purpose ; 

•  See  Macgillivray*8  British  Birdi,  vol.  i.  p.  259. 
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and,  at  all  events,  his  experience  will  enable  Lira  better  to  make  in* 
quiries  in  regard  to  the  capabilities  of  the  farm  than  you  yourself  can. 

And  here  let  me  mention,  at  the  outset,  that  it  is  considered  amongst 
farmers  a  dishonourable  act  to  loolt  at  a  farm,  until  you  are,  in  the 
first  place,  assured  tliat  it  is  in  the  market.  To  do  so,  until  you  cer- 
tainly know  that  tlie  tenant  in  possession  is  to  leave  it,  or,  at  any  rate, 
until  it  is  advertised  in  the  public  prints,  or  otherwise  declared  to  be  in 
the  market,  whether  the  possessing  tenant  wishes  to  take  it  aj^ain  or 
not,  is  an  unfeeling  act,  and  regarded  as  equivalent  to  telling  him  that 
you  wish  to  take  the  farm  over  his  head.  Such  an  act  would  be  as  un- 
becoming as  to  intrude  yourself  into  a  bouse  in  town,  which  you  think 
would  suit  you,  to  look  at  its  internal  arrangement,  before  you  are  aware 
the  possessing  tenant  is  leaving  it,  by  the  usual  announcement  of  the 
ticket. 

Perhaps  the  best  season  to  look  at  a  farm  which  is  well  known  to  yon, 
is  just  before  harvest,  when  every  species  of  crop  is  in  the  fullest  luxu- 
riance ;  because  in  this  case  you  do  not  require  so  much  to  know  the 
nature  of  tbe  soil,  as  the  condition  it  is  in  ;  and  if  it  really  be  out  of  con- 
dition, the  crops  will  exhibit  unequivocal  symptoms  of  its  poverty- 
When  the  farm  is  unknown  to  you  and  your  friends,  the  best  season  to 
look  at  it  for  the  first  time  is  in  spring — in  March — in  dry  weather — 
when  the  largest  proportion  of  the  soil  is  turned  over  by  the  ploi^h, 
and  when  its  natural  state,  in  regard  to  dryness  and  wetness,  cannot  be 
concealed.  This  is  the  season  which  best  shews  whether  or  not  the  soil 
is  in  need  of  draining. 

There  are  many  points  independent  of  the  soil,  connected  with  the 
situation  of  a  farm,  which  require  consideration,  and  which  are  too  often 
neglected  by  those  who  value  farms,  and  are  the  cause  of  much  dis- 
content to  the  tenant,  after  he  has  discovered  them  by  dear-bought 
experience.  The  temperature  of  the  locality  has  a  considerable  influence 
on  the  crops.  Professor  Playfair  assumed  that  the  lowest  temperature 
at  which  corn  will  vegetate  is  40°  Fahrenheit,  and  that  corn  will  not 
ripen  below  a  temperature  of  48°.  He  proposed  to  date  the  vegetating 
season  from  20th  March  to  the  20th  October,  and  considered  56^  as  the 
mean  temperature  of  a  good  vegetating  season.'  It  may,  therefore,  be 
assumed,  that  if  the  mean  temperature  of  a  place,  between  March  and 
October,  is  below  56",  it  is  not  likely  to  bear  good  crops.  The  altilude 
of  a  place  affects  its  temperature  materially.  An  altitude  of  300  feet 
makes  a  difference  of  1°  of  mean  temperature ;  so  that  the  effect  of  ele- 

•  Tnuiuctiatu  of  tbe  RojbI  Society  of  Eilinburgb,  far  1800. 
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vation  is  the  same  as  that  of  latitude.     This  is  a  point  which  is  very 
liable  to  be  overlooked  in  the  interior  of  the  country,  where  elevation  is 
insensibly  gained  much  beyond  belief.     The  country  may  appear  plea- 
sant, and  every  thing  indicate  it  to  enjoy  a  good  climate,  but,  on  in- 
quiry, it  may  be  found  to  be  600  or  800  feet  above  the  level  of  the  sea  ; 
an  elevation  in  which  wheat  will  not  ripen,  and  at  which  even  barley  will 
be  a  precarious  crop,  in  many  seasons.     Indeed,  at  such  an  elevation  it 
is  not  improbable  that  1  or  2  crops  may  be  lost  in  the  course  of  a  lease 
of  19  years  (467.).     In  all  such  situations,  the  dailt^  range  of  the  tem- 
perature is  great,  descending  low  at  night,  after  it  has  indicated  a  pretty 
high  degree  during  the  day ;  and  it  is  well  known  that  the  temperature 
during  the  night  has  most  effect  on  the  crops ;  for  warm  nights  have 
not  only  the  ejQFect  of  doubling  the  number  of  warm  days,  but  the  con- 
tinued existence  of  heat  saves  plants  from  the  injury  they  receive  when 
checked  in  their  growth  in  cold  nights.     In  travelling  at  night  in  Eng- 
land in  summer,  there  is  no  circumstance  so  striking  to  a  Scotsman,  as 
to  find  the  air  so  warm,  as  compared  to  what  it  usually  is  in  his  own 
country.     Hence,  the  harvests  in  England  are  always  much  earlier 
than  in  Scotland ;  and  this  superiority  of  climate  will  more  than  coun- 
terbalance the  benefit  derived  to  crops  by  superior  skill.     Besides  alti- 
tude and  temperature,  other  circumstances  are  worth  attending  to, 
though  possessing  entirely  a  local  character ;  such  as  the  distribution 
of  rain  in  the  vegetating  season,  that  falling  frequently  being  less  fa- 
vourable to  vegetation,  than  in  greater  quantity  at  longer  intervals ;  also, 
whether  the  locality  is  affected  by  vapour^  thereby  experiencing  more 
cloudy  than  clear  days.     The  lowness  or  highness  of  the  dew  point  will 
have  a  material  efiect  upon  crops  (464.).    The  study  of  the  relation  be- 
tween local  climate  and  the  growth  and  productiveness  of  the  different 
crops  you  thus  see  is  deserving  of  much  attention.     What  effect  these 
have  upon  the  money-rent  of  land  it  is  not  easy  to  determine  ;  but  that 
land  so  situate  is  of  less  value  than  that  which  is  not  so  affected  by  local 
influences,  cannot  admit  of  doubt.     There  are  still  other  circumstances 
which  deserve  attention,  and,  where  they  exist,  affect  the  value  of  the 
best  soil ;  such  as  long  distance  from  markets,  from  coal,  lime,  manure, 
mills,  and  good  roads.    What  effect,  again,  individually  and  collectively, 
these  have  upon  the  money-value  of  land,  it  is  also  difficult  to  determine. 
All  the  circumstances  I  have  yet  mentioned  affect  the  locality  gene- 
rally, but  there  are  circumstances  which  affect  the  farm  individually. 
The  land  may  have  such  a  steep  inclination,  as  to  require  increased 
strength  to  work  it.     The  nature  of  the  soil,  whether  it  is  excessively 
strong  or  loose — its  state,  in  respect  to  dryness  or  wetness ;  and  its  c<hi- 
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ditioB  in  respect  to  its  artificial  state  of  richness  or  poverty^— the  state 
of  the  fences,  whether  in  themselves  efficiently  constructed,  or  only  in 
dilapidation,  occasioned  by  negligence — the  state  of  the  fields  in  respect 
of  access  to  water  in  summer ;  I  say  in  summer,  for  a  farm  may  appa- 
rently be  sufficiently  watered  in  winter  or  spring,  that  may  bo  very  ill 
or  not  wutered  at  all  in  summer,  Ji-om  the  supply  being  only  tempo- 
rary, as  from  surface-water,  instead  of  permanent,  as  from  springs — the 
state  of  the  buildings,  whether  capaciously  constructed  to  contain  all  the 
stock  reqtiiring  winter  quarters,  or  commodious,  even  though  capacious  % 
and  whether  in  an  efficient  state,  or  dilapidated,  from  negligence— the 
position  of  the  farm,  in  respect  to  exposure  to  the  south  or  north,  and 
whether  the  slope  of  the  fields  is  in  one  or  more  directions — and  whether 
the  farm  is  exposed  to  an  open  country  all  around,  or  sheltered  on  one 
or  all  sides,  by  natural  or  artificial  objects.  These  are  all  circiunstaoces 
which  aifeet  the  money-value  of  land,  but  to  what  precise  degree  it  is 
not  easy  to  determine  ;  and  if  all,  or  any  of  them,  are  overlooked  in  valu- 
ing a  farm,  tlie  tenant  may  feel  their  eifects  when  he  is  least  able  to 
bear  them. 

The  most  desirable  appointments  for  a  farm  of  mixed  husbandry  to 
possess  are  these: — Extent,  from  200  to  800  acres.  Soil,  deep  light 
clay-loam,  capable  of  beiu'injj  turnips  and  wheat,  incumbent  on  a  natur- 
ally porous  subsoil.  A  turnpike  and  a  parish  road  crossing  at  its  centre. 
Fields  rectangular,  and  comprehending  from  20  to  30  acres  each.  Fences 
of  thorn-hedges.  Ground  gently  sloping,  or  undulating  to  the  south. 
Elevation  not  exceeding  200  feet  above  the  sea.  Water  from  springs  or 
rivulets,  accessible  to  every  field.  Steading  and  other  buildings  situate 
near  the  centre  of  the  farm,  capacious  enough  to  contain  all  the  stock 
in  winter,  and  convenient  enough  for  man  and  beast.  Paddocks,  2  or  3, 
near  the  steading  for  calves,  &c.  Comfortable  farm-house  and  neat  gar- 
den, not  far  from  the  steading,  and  a  public  road.  Shelter  by  high  land  or 
woods  from  the  N.,  whence  comes  cold,  and  from  the  SW.,  whence  blows 
the  strongest  and  most  shaking  wind.  Market-town  of  moderate  size, 
not  exceeding  8  miles  in  distance,  and  not  more  from  coal,  lime,  and 
extraneous  manure.     Grinding-mill  of  wheat  and  oats  in  the  vicinity. 

It  is  barely  possible  for  one  farm  to  possess  all  these  advantages,  and 
it  is  not  possible  for  every  farm  to  possess  them  all ;  but,  of  course,  the 
more  that  can  be  found  conjoined  the  better.  As,  however,  most  farms 
will  present  a  soil  of  mixed  character,  it  is  but  right  you  should  be  made 
acquainted  with  the  method  of  judging  of  soils.  As  to  what  the  soil  and 
subsoil  arc,  and  the  constitution,  texture,  and  colour  of  all  kinds  of  soil, 
1  have  already  said  enough  from  (492.)  to  (496.). 
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In  confining  my  observations  to  the  case  of  a  particular  farm,  I  may 
notice,  in  the  first  place,  that  the  soil  will  probably  vary  considerably 
over  the  farm.  Part  of  it  near  the  banks  of  rivulets,  or  on  haughs,  will 
be  deep  and  mellow,  and  capable  of  yielding  all  the  cultivated  crops. 
Its  position,  depth — ascertained  by  making  small  pits  with  the  spade — 
and  uniformity  of  texture  and  appearance,  stamp  its  superiority.  Some 
of  the  soils  may  be  thin  hard  clay,  resting  on  retentive  clay,  with 
a  small  stone  embedded  in  it.  This  is  a  very  common  soil,  is  not 
easily  worked  but  in  certain  weather,  when  neither  too  dry  nor  too  wet ; 
though,  when  well  wrought  and  manured,  it  yields  abundantly  and 
truly.  This  soil  is  very  much  improved  by  thorough-draining,  deep- 
ploughing,  and  liming ;  and,  after  these  operations,  will  grow  turnips, 
especially  Swedes,  admirably.  Part  of  the  soil  may  be  thin  and  loose, 
and  still  upon  retentive  subsoil.  This  is  what  is  called  a  hungry  soil, 
that  is,  requiring  much  and  frequent  manuring,  and  after  all  yielding 
but  scanty  crops,  not  exceeding  ^  of  the  first  mentioned,  and  §  of  the  last 
named  soil,  nor  is  its  straw  so  strong  in  the  reed,  or  so  sweet  to  the  taste. 
This  sort  of  soil  will  be  very  much  benefited  by  thorough-draining,  deep- 
ploughing  and  manuring,  and  much  improved  in  texture  by  sheep  eat- 
ing turnips  upon  it.  Part  of  the  soil  may  be  deep  enough,  in  as  far  as  the 
operation  of  the  plough  is  concerned,  but  if  of  black  peaty  colour  and 
deaf,  it  will  be  very  soft,  and  apt  to  be  carried  forward  on  the  breast 
of  the  plough.  The  straw  grown  by  this  soil  is  thick  enough,  but  soft 
and  brittle,  and  apt  to  lodge  in  wet  weather ;  and  its  grain,  though  more 
bulky  than  on  the  last  soil,  is  thick-skinned  and  light.  Such  a  soil, 
though  deep,  often  rests  upon  retentive  clay,  and  is  easily  afi^ected  by 
wet,  though  it  will  withstand  drought  for  a  long  time.  This  soil  has 
at  one  time  been  a  moor,  and  borne  heath  and  furze,  and  yields  crops 
readily  at  first,  though  it  does  not  continue  to  improve.  This,  like  the 
last  mentioned  hungry  soil,  is  much  improved  by  thorough-draining,  and 
trench-ploughing  the  subsoil  amongst  it.  A  soil  of  quite  an  opposite 
character  may  be  found,  namely,  a  sharp  gravel  upon  a  gravelly  porous 
subsoil,  which  is  admirably  adapted  for  turnips  to  be  raised  with  bone- 
dust,  and  it  forms  the  best  lair  for  sheep  of  any  in  cultivation,  and  never 
fails  to  lay  thick  fat  on  the  kidneys.  Both  straw  and  grain  from  this 
soil,  though  not  exceeding  in  quantity,  are  of  fine  quality.  Part  of  the 
farm  may  be  in  an  uncultivated  state,  yielding  old  pasture,  furze,  broom, 
or  heath,  presenting  an  unequal  surface,  and  having  patches  of  swamp 
here  and  there. 

In  judging  of  thin  clay,  hungry,  and  deaf  soils,  which  are  all  of  doubt- 
ful character,  and  entirely  yield  according  to  the  artificial  condition  they 
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are  put,  it  will  be  requisite  to  ascertain  whether  they  have  been  dnuneS 
wcU-wrought,  or  limed,  and  otherwise  well- farmed ;  for  if  they  have  been 
so  treated,  and  yet  indicate  weakne.ss,  want  of  stamina,  or  a  bleached- 
!ike  appearance,  they  have  no  chance  of  being  improved  ;  but  should  they 
have  been  neglected  altogether,  or  shew  evident  symptoms  of  want  of 
draining  and  manuring,  and  have  been,  moreover,  ill-farmed,  some  good 
may  be  expected  from  them  if  well-farmed.  Still  their  intrinsic  value 
at  tlie  time  you  insjiect  them  should  be  the  criterion  of  rent.  The  nature 
of  donbtfiil  soils  may  receive  some  elucidation  by  examining  the  natural 
plants  which  grow  upon  them,  and  these  have  been  already  indicated  in 
(53S-9-40-2-9-50-2.)  The  uncultivated  part  may  prove  better  than 
Bomc  under  the  plough ;  for  though  naturally  no  better,  yet  if  brought 
in  in  a  better  manner,  it  may  yield  profit;  because  it  is  comparatively 
fresh,  and  will  be  useful  by  permitting  the  more  worn-out  part  of  the 
farm  to  remain  in  grass,  for  some  years  longer  than  the  ordinary  rota- 
tion, whereby  it  will  recover  its  tone,  and  yield  better  crops  afterwards. 
If  a  considerable  vaiiety  of  soil  exists  on  the  farm,  it  should  be  ob- 
served whether  they  occupy  different  fields,  which  is  a  favourable  ar- 
rangement, or  whetiier  the  same  field  is  much  diversified  by  them,  which 
is  a  troublesome  one.  The  amount  of  the  good  and  bad  soils  should 
be  summed  up  separately,  and  scon  nhidi  so  prevail.  If  the  bad  only 
occupy  from  ^  to  J  of  the  whole,  then  the  farm  may  be  regarded  as 
a  good  one,  and  its  character  for  excellence  will  depend  on  the  quality 
of  the  good  soil  upon  it ;  but  should  there  be  J  of  it  bad,  the  proportion 
is  too  great  for  the  good  soil  to  do  justice  to  itself,  and,  at  the  same 
time,  assbt  the  bad  ;  and  if  the  proportion  of  bad  increases  beyond  the 
j,  the  value  of  the  good  falls  very  rapidly.  Whether  on  good  soil  or 
bad,  it  is  better  to  succeed  a  slovenly  farmer  than  a  tolerably  good  one ; 
for  the  latter  lias  sufficient  skill  to  make  the  land  do  its  utmost,  with  the 
least  means  of  amelioration,  that  is,  to  wear  it  out,  and  it  will  require 
several  years  to  recover  itself,  and  there  is  no  state  of  land  so  difficult 
to  recover  its  tone  as  when  worn  out ;  whereas  the  slovenly  farmer 
may  leave  the  land  in  a  dirty  state,  and  very  unpleasant  to  the  eye, 
when  it  may  not  be  worn  out.  But  the  fortunate  chance  for  you  would 
be  to  succeed  a  farmer  who  has  brought  his  farm  into,  and  bs^  kept  it, 
and  leaves  it,  in  full  hearing.  When  the  nature  of  the  soil  has  been 
examined  in  every  field,  and  the  correct  position  of  the  farm,  as  pointed 
out  above,  has  been  ascertained,  the  rent  it  is  worth  is  the  next  point 
to  be  determined  ;  and  its  amount  depends  solely  on  the  quantity  of  pro- 
duce the  soil  can  yield. 

Renl. — Experience  soon  teaches  a  farmer  to  estimate  the  produce  of 
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any  sort  of  soil ;  and  knowing  this,  and  the  current  value  of  grain,  the 
gross  Talue  of  produce  may  soon  be  ascertained ;  but  what  proportion 
of  this  produce  should  be  given  to  the  landlord  for  rent,  is  a  principle 
which  has  never  yet  been  clearly  demonstrated.  As  to  the  definitions 
of  rent  propounded  by  political  economists,  they  have  only  served  to 
render  the  subject  more  abstruse,  and  less  understood.  The  favourite 
theory  at  present  seems  to  be,  that  rent  is  the  balance  remaining  after 
deducting  from  the  gross  produce  the  expenses  of  labour,  and  a  fair  per- 
centage for  the  capital  employed  in  raising  the  produce.  If  this  definition 
were  strictly  applied  in  practice,  the  tenant  would  pay  a  different  rent 
every  year ;  for  the  gross  produce  not  only  varies  with  the  season,  but 
with  the  rotation  followed.  The  landlord  would  thus  receive  a  fluctuat- 
ing rent,  while  the  tenant  would  derive  the  same  profit  every  year ; 
which  is  as  much  as  to  say,  that  the  tenant  should  run  no  risk,  let  the 
seasons  be  what  they  may,  while  the  landlord  shall  run  all  risks.  If 
the  definition  is  capable  of  general  application,  the  shopkeeper  should 
pay  the  larger  rent  the  greater  business  he  transacts.  This  is  clearly  not 
the  principle  upon  which  rents  are  regulated  ;  for  the  tenant  is  not  ex- 
empted from  paying  rent  when  his  crop  fails ;  neither  does  the  land- 
lord receive  the  largest  rent  when  the  crop  is  greatest. 

What  proportion  of  the  produce  of  a  farm  the  landlord  ought  to  re- 
ceive as  rent  I  do  not  pretend  to  decide.  The  old  rule  gave  ^  to  the 
landlord,  i  to  the  tenant,  and  ^  for  labour ;  but  this  has  long  been  de- 
parted from,  and  any  proportions  I  have  seen  enunciated  since  seem  as 
arbitrary  as  can  be.  The  late  Dr  Coventry  constructed  a  formula  on 
the  produce  of  oats,  that  grain  being  most  universally  grown  in  Scot- 
land ;  others  have  established  rules  on  permanent  pasture,  because  it 
incurs  no  cost  in  the  farming ;  and  yet  it  seems  odd  to  adopt  that  as  a 
standard  for  the  payment  of  labour  which  itself  requires  no  labour. 
Still  it  matters  nojt  how  empirically  rules  for  calculating  rent  may  have 
been  discovered,  provided  we  are  furnished  with  a  formula  that  will  de- 
termine its  amount  in  a  satisfactory  manner  to  landlord  and  tenant  in 
all  circumstances.  Dr  Coventry's  formula  was  to  divide  the  produce 
per  acre  in  oats  by  2,  and  multiply  the  product  by  j^jf  of  the  produce. 
For  example — 

Take  the  produce  of  oats  at  6    qr.  per  imperial  acre. 

Which  divided  by  2,  is      .        #3     

Multiply  this  by  ^^5  of  6,  .        .         .6 

And  the  product  is    •        •        •      1.8  qrs 

that  is,  Ijn  qrs.  per  acre  for  rent.    This,  when  converted  into  money, 
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by  taking  the  average  price  for  oats  for  crop  1843,  by  the  fiars'  price,  in 
the  Edinburgh  market,  at  20s.  per  quarter,  makes  the  rent  L.l ,  16s. 
per  acre.  Carrjing  out  the  same  rule  to  various  amounts  of  pro- 
duce, a  table  of  ratios  could  be  formed,  which  might  be  referred  to  at 
any  time  the  produce  of  land  in  oats  was  valued.  In  the  following  table 
the  different  amounts  of  produce  from  10  qrs.  to  2  qrs.  per  acre  are 
given,  and  to  reckon  the  proportion  of  produce  in  decimals  for  rent,  we 
have  only  to  divide  the  respective  numbers  of  the  produce  by  20,  Thus — 


|.™poni.arfr^ 

SoFP««I  pr«du« 

Prdpflrtion  of  prn- 

lBO«t»pir<iu»rt<ir 

duw  {or  R>Mii  in 

I»r  Impcrisl  ten. 

dMlmsli. 

p.r  lmvrll.1  «r,.. 

aeclmkU. 

Qn.     Bum. 

dn,      nn.1i. 

10          0 

.5 

.1        6 

.2875 

9      e 

.4^75 

5        i 

.275 

S         4 

.475 

5        2 

.2G25 

9         2 

.4625 

fl        0 

.2.^ 

a      0 

.45 

4         6 

.2375 

8        (i 

.4375 

4        4 

.22.5 

i!          i 

.425 

4         2 

.2123 

8        2 

.4125 

4         0 

J 

8         0 

.4 

3        G 

.1S75 

7          6 

.3875 

8        4 

.175 

7        4 

.375 

a     3 

.1625 

7         2 

.3620 

3        0 

.15 

7       0 

.S!i 

2        6 

.1375 

(5         6 

.3375 

'J        4 

.125 

G         i 

.32.') 

2         2 

.1135 

6         'J 

.3125 

2        0 

.1 

G         i) 

.3 

It  will  be  observed,  from  this  table,  that  while  land  capable  of  pro- 
ducing 10  qrs.  of  oats  per  imperial  acre  pays  i  of  its  produce  in  rent, 
land  capable  of  producing  only  2  qrs.  per  acre  pays  only  ^'g  of  its 
produce  in  rent.  The  principle  upon  which  this  great  difference  in  the 
proportions  is  founded,  is,  that  the  cost  of  labour  in  mana^ng  land  which 
only  yields  2  qrs.  per  acre  is  as  great,  and  perhaps  fully  greater  tbao 
that  of  labouring  and  managing  land  which  yields  10  qrs.,  whilst  the 
returns  from  the  respective  kinds  of  land  is  as  5  : 1.  Now,  it  seems 
quite  fair,  that  if,  with  poor  land,  the  tenant  has  due  allowance  afforded 
bim,  on  account  of  its  inferiority,  the  same  consideration  should  be 
awarded  to  the  landlord,  on  account  of  the  superiority  of  the  land  he  has 
let.  Were  this  principle  carried  to  an  extent  much  beyond  10  qrs.,  too 
great  a  proportion  of  produce  would  seem  to  accrue  to  the  landlord  for 
rent ;  but  the  principle  will,  perhaps,  bold  good,  to  the  extent  of  produc- 
tiveness fully  to  what  we  are  accustomed  to  meet  with  in  this  coantiy- 
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There  is  one  advantage  which  this  rule  is  said  to  possess,  that,  should  the 
capability  of  the  land  to  produce  what  is  estimated  be  correct,  the  mode 
by  which  the  quantity  to  be  taken  for  rent  is  apportioned  will  be  found 
never  to  charge  the  land  more  than  it  can  fairly  be  conceived  to  bear. 
Nevertheless,  I  conceive  that  the  quantity  apportioned  for  rent  is  too 
great ;  for  example,  land  which  will  only  bear  8  qrs.  of  oats,  would  be 
too  high  rented  at  L.3,  4s.  per  acre,  and  it  is  understood  that  Dr 
Coventry's  valuations  of  rent  were  all  too  high ;  but  should  8  qrs.  of 
oats  be  considered  to  represent  the  capability  of  the  land  to  bear  other 
products  of  the  farm  in  that  proportion,  then  the  rent,  L.3,  4s.,  may  not 
be  so  high  as  at  first  sight  may  seem.  Allowing  the  force  of  this  objection, 
if  the  principle  upon  which  the  above  table  is  founded  is  correct — and  I 
am  inclined  to  think  so — ^the  proportion  of  the  produce  appropriated  for 
rent  may  be  fixed  at  any  lower  figure  considered  nearer  the  truth. 

It  is  not  to  be  supposed,  however,  that  your  friends  will  estimate  the 
value  of  land  by  any  such  rule ;  because  experience  will  have  taught 
them,  as  it  does  all  practical  men,  to  come  to  a  conclusion  at  once,  as  to 
the  capability  of  every  soil,  in  the  condition  they  view  it;  and  it  is  the  em- 
ployment of  this  last  criterion  by  which  they  judge  that  stamps  an  in- 
trinsic value  on  their  judgment.  They  estimate  the  gross  amount  of 
grain  which  the  farm  will  produce,  and  the  quantity  of  stock  it  will  sup- 
port, in  the  condition  they  see  it  in,  at  the  ordinary  prices  of  the  times, 
by  calculation,  before  they  ascertain  the  total  value  of  the  produce, 
and  determine  the  rent  which  it  can  afibrd  to  pay.  Though  they  esti- 
mate the  rent  of  the  land  in  its  present  condition  in  this  way,  they 
judge,  besides,  whether  the  land  is  capable  of  producing  more  by  better 
farming,  and  may  determine  the  rent  they  advise  to  be  ofiered  accord- 
ingly. Upon  this  ground,  however,  many  rents  have  been  ofiered  be* 
yond  the  intrinsic  value  of  the  land ;  and  should  seasons  be  unpropi- 
tious,  prices  fall,  or  their  young  friend,  the  new  tenant,  not  prove  a  bet- 
ter farmer  than  his  indifferent  predecessor,  the  rent  will  soon  be  found 
by  him  to  be  too  high  for  his  capital  and  skill. 

Circumstances  having  proved  that  fixed  money-rents,  when  thus  pitched 
too  high,  when  great  and  permanent  reduction  in  the  price  of  agricultural 
produce  operated  detrimentally  against  the  interests  of  the  farmer,  the 
remedy  proposed  against  the  pressure  of  the  evil  was  to  make  the  rent 
dependent  on  produce.  How  the  remedy  was  to  be  accomplished,  so 
as  to  retain  a  permanency  of  character,  was  not  so  obvious ;  and  unless 
it  was  founded  upon  a  permanent  principle,  it  would  be  little  better  for 
the  fiumer's  interest  than  when  he  was  at  the  mercy  of  every  fluctuation 
of  prices  in  the  market.    It  is  clear,  however,  that  the  produce  of  land  in 
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a  grain-reat,  as  in  a  fixed  money-rent,  must  form  the  basis  of  every  cal- 
culation ;  but  it  is  as  difficult  to  fiz  the  amount  of  produce  for  rent,  as 
a  sum  of  money.  Still,  iu  cases  of  great  and  unlooked-for  full  in  price, 
the  tenant  would  be  safer  with  a  grain-rent  tlian  a  money  one  of  the 
same  value.  It  was  never  proposed,  however,  to  pay  the  grain  in  kind, 
but  to  pay  a  money -rent,  calculated  by  the  average  prices  of  the  preceding 
year,  ascertained  in  Scotland  by  the  Jiars.  In  a  market  of  declining 
prices — and  such  has  been  the  state  of  the  grain  markets  in  this 
kingdom  since  the  conclusion  of  the  long  war — a  grain-rent  is  a  popular 
measure  with  tenants;  but  a  rent  entirely  composed  of  grain  is  not 
unattended  with  inconvenience  even  to  the  tenant ;  such  as  with  n  scanty 
crop,  when  the  prices  are  unusually  high,  and  when  the  tenant  has  the 
least  quantity  of  grain  to  dispose  of.  To  remedy  this  inconvenience,  it 
was  proposed  to  pay  a  proportion  of  the  rent  in  money,  as  much  as  the 
farm  could  not  fail  to  pay,  under  the  most  unlooked-for  and  unfavourable 
circumstances  to  the  farmer,  and  the  remainder  in  grain  ;  and  to  render 
the  price  of  the  grain  so  fixed  less  fluctuating,  it  was  proposed  to  take 
the  average  price  of  all  the  species  of  grain  grown  on  a  farm,  in  prefer- 
ence to  any  one  of  them.  This  was  the  principle  which  Dr  Coventry 
adopted  in  fixing  a  grain-rent,  though  he  had  confined  his  views  to  oats 
when  he  treated  of  a  money-rent ;  and  this  is  the  favourite  opinion  now ; 
and  a  rent  composed  of  a  proportion  of  the  3  kinds  of  grain  most  com- 
monly grown,  namely,  wheat,  barley,  and  oats,  appears  nearer  the  truth 
than  on  any  other  basis. 

The  conversion  of  the  money-rent  of  368.  per  acre  into  grain-rent  is 
by  simple  rule  of  three.  The  current  prices  of  grain  (August  1844)  are 
51s.  per  qr.  for  wheat,  34s.  for  barley,  and  20s.  for  oats,  in  &11  105s., 
and  as  105  :  8,  the  bushels  in  a  quarter,  : :  36  :  2.743  bushels  of  each  kind 
of  grain,  that  is,  2.743  bushels  of  wheat,  2.743  of  barley,  and  2.743  of  oats, 
in  all  very  near  11  bushels,  at  the  above  prices  of  the  respective  grains, 
give  35s.  11^.  per  acre  as  the  rent,  commuted  into  money.  This  is  al- 
most the  same  as  the  money-value ;  and  shews  that  the  prices  of  wheat 
and  barley  are  together  about  the  same  proportion  as  that  of  oats,  upon 
which  the  money-rent  was  alone  based. 

Still  such  an  -arrangement  is  not  strictly  equitable  between  landlord 
and  tenant ;  for  in  abundant  years,  when  prices  are  sure  to  fall  low,  the 
landlord  would  not  receive  his  due  proportion  of  the  produce,  and,  on 
the  other  hand,  when  the  crop  is  scanty,  and  prices  are  sure  to  mle  high, 
the  tenant  would  pay  more  than  his  proportion.  To  suit  both  parties,  a 
minimum  of  rate  is  fixed  for  the  sake  of  the  landlord,  that  is,  the  value 
of  the  triple  quarter,  which  is  supposed  to  be,  at  a  medium,  at  105s.. 
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should  never  fall  below,  say  85s.,  which  is  the  lowest  rent  he  can  re- 
ceive ;  and  for  the  sake  of  the  tenant,  a  maximum  rate  is  fixed,  at,  say 
125s.,  which  should  never  be  exceeded,  and  which  is  the  highest  rent 
he  can  pay.  All  these  expedients  shew  that  the  principle  of  a  grain- 
rent,^  which  should  accommodate  itself  to  existing  circumstances,  has  not 
yet  been  discovered,  and  this  is  illustrated  even  in  the  case  before  us ; 
for,  a  few  weeks  ago,  wheat  was  55s.  and  barley  30s.  per  quarter,  col- 
lectively making,  with  20s.  for  oats,  the  same  value  for  the  triple  quar- 
ter as  at  present,  namely,  105s. ;  but,  notwithstanding  this  similarity  in 
the  value  of  the  money-value  at  the  two  periods,  nobody  will  maintain 
that  the  value  of  the  grain  was  the  same  to  the  farmer,  when  formerly 
he  could  have  obtained  55s.  for  his  wheat,  and  now  only  51s.*  I  have 
heard  of  cases  where  the  triple  quarter  was  fixed  as  the  maximum  rent, 
and  no  limit  was  placed  on  the  minimum,  an  arrangement  which  in  some 
years  gave  the  landlord  only  33  per  cent,  of  the  medium  rent ;  but  this 
arrangement  was  put  an  end  to  at  the  first  opportunity  of  an  expiring 
lease,  and  another  one  substituted  of  a  more  complicated  character,  which, 
in  its  working,  has  proved  of  no  benefit  to  the  tenant  beyond  that  af- 
forded by  a  fixed  money-rent.  In  fact,  it  is  quite  possible  to  manage  the 
terms  of  a  grain-rent  so  as  to  render  it  nugatory,  as  respects  the  inte- 
rest of  the  tenant.  You  thus  see  that  the  subject  of  grain-rents  is  not 
so  easily  settled  between  landlord  and  tenant  as  seems  at  first  sight 

The  rate  of  interest  of  money  in  the  country  should  enter  as  an  ele- 
ment in  the  calculation  of  rent.  If  the  farmer  is  entitled  to  a  rate  of 
profit  on  the  capital  he  invests  in  cultivating  a  farm,  it  is  but  fair 
the  rate  of  profit  should  vary  with  the  rate  of  interest.  If  he  expects 
15  per  cent,  on  his  capital  when  the  rate  of  interest  is  5  per  cent.,  he 
should  be  content  with  12  per  cent,  when  the  rate  falls  to  4  per  cent. 

Offering  the  Rent. — ^Having  determined  on  the  rent  to  be  offered  for 
the  farm,  by  the  best  advice  of  your  friends,  the  offer  should  be  trans- 
mitted before  the  time  expires  specified  for  its  reception.  The  common 
practice  is  for  the  landlord  to  receive  offers  of  rent  from  rival  candi- 
dates for  the  farm,  and,  on  consideration,  to  choose  one  of  the  number 
for  the  tenant  of  his  farm.  If  the  candidates  are  of  equal  respectability 
in  character,  and  possessed  of  sufficient  capital,  the  one  who  offers  the 
highest  rent  is  usually  chosen,  and  the  announcement  of  the  choice  is 
made,  on  a  day  previously  fixed  by  the  landlord,  by  public  advertisement 
or  otherwise.  A  missive,  containing  the  principal  heads  of  a  lease,  with 
the  rent  offered  engrossed  in  it,  is  signed  by  both  landlord  and  tenant, 

*  See  Quarterly  Journal  of  Agricultnre,  toI.  yiii.  p.  543-9. 
VOL.  II.  4  O 
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and  forms  tlie  basis  of  the  agreement  until  a  regular  lease  is  drawn  out 
by  the  landlord's  man  of  business.  This  missive  is  as  binding  in  law 
as  a  regular  lease.  The  terms  of  the  lease  are  learned  by  the  offerers, 
on  application  to  the  landlord  before  the  offer  is  given  in,  and  should 
any  of  them  seem  objectionable  to  the  offerer,  he  expresses  his  senti- 
ments accordingly  in  the  offer  of  rent,  and  wishes  an  alteration  in  it  to 
that  effect.  On  large  properties,  the  terms  of  lease  are  usually  printed, 
and  a  copy  given  to  every  person  who  chooses  to  apply  for  it  when  look- 
ing at  the  farm ;  so  that  no  offerer  may  be  ignorant  of  what  the  terms  are 
before  he  tenders  his  offer. 

I  cannot  help  thinking  that  the  landlord  acts  erroneously  in  taking 
in  offers  of  rcnl  from  farmers  desirous  of  taking  farms.  It  looks  very 
lilte  that  ho  is  ignorant  of  the  value  of  his  own  property,  and  required 
farmers  to  acquaint  him  of  it,  or  is  afraid  to  ask  a  rent,  in  case  he 
should  not  ask  enough.  The  latter  is,  perhaps,  not  the  true  motive  for 
adopting  so  anomalous  a  course,  as  to  allow  his  property  to  be  valued 
by  strangers,  the  probability  being  that  he  feels  himself  incompetent  to 
express  an  opinion  on  the  subject,  not  understanding  coantry  affairs ;  but 
it  is  evident  that,  if  the  plan  is  adopted  with  a  view  to  ascertaining  the 
true  value  of  the  land,  the  information  could  be  obtained  from  some 
friends  in  the  neighbourhood,  who  ought  to  know  the  intrinsic  value  of 
the  farm  much  better  than  strangers,  who,  perhaps,  bad  never  visited 
that  part  of  the  country  until  they  came  to  view  the  farm.  In  CTery 
other  profession,  the  disposer  of  the  goods  puts  a  value  upon  them,  and 
when  he  finds  be  cannot  procure  a  purchaser  at  the  price  he  has  fixed, 
he  lowers  it ;  but  he  never  demeans  himself  by  asking  the  customer  what 
be  will  offer  for  his  goods — a  custom  only  country  chapmen  are  in  the 
habit  of  practising.  By  much  the  more  dignified  course  for  a  landlord 
to  pursue,  is  to  put  a  rent  on  the  farm,  and  fix  the  conditions  of  lease, 
and  invite  farmers  to  become  candidates,  on  the  ground  of  selecting  the 
best  tenant ;  that  is,  select  him  from  among  the  candidates  who  is  known 
to  be,  or  testified  to  be,  the  best  farmer,  and  who  produces  evidence  of 
possessing  as  much  capital  at  the  time  as  will  not  only  stock  bat  carry 
OD  the  farm  daring  the  currency  of  the  lease.  Were  the  worthy  mas 
and  good  fanner  thus  chosen  instead  of  the  rent,  I  am  satisfied  the  con- 
nection between  the  landlord  and  tenant  would  be  more  cordial  and 
personal,  and  therefore  more  lasting,  than  by  the  present  anctioneering 
system,  which  induces  offerers  to  the  belief  that  the  farm  will  be  given 
to  the  highest  bidder.  Indeed,  if  farms  were  really  pat  up  to  public 
auction,  and  literally  let  to  the  highest  bidder  in  public,  the  plan  would 
be  lees  objectionable,  in  my  opinion,  than  the  present  practice  of  pnTste 
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offering,  in  which  unfair  advantage  is  not  unfrequently  taken  of  the 
knowledge  obtained  from  the  diff^erent  offers  to  screw  up  that  of  a  par- 
ticular candidate  whom  the  landlord  desires  for  a  tenant,  beyond  what  the 
candidate  himself  considers  the  farm  is  worth.  In  taking  farms,  offerers 
will  be  found  so  unprincipled  as  to  agree  to  any  rent  or  condition  of 
lease,  in  order  to  get  hold  of  them ;  and  then,  from  the  vantage-ground 
which  possession  gives  them,  become  perfect  torments  to  the  landlord 
during  the  whole  lease.  Were  retributive  justice  always  experienced  in 
this  world,  one  should  not  regret  seeing  every  proprietor  who  lets  his 
farms  on  the  system  here  condemned,  suffer  aggressions  from  unprincipled 
tenants.    At  all  events,  sympathy  would  be  misapplied  in  such  a  case. 

Lecue. — The  conditions  of  a  lease  may  be  soon  adjusted,  if  both  par- 
ties are  desirous  of  meeting  on  fair  terms  ;  but  after  the  rent  has  been 
accepted,  on  the  understanding  that  the  conditions  exhibited  are  unob- 
jectionable,  it  not  unfrequently  happens  that  the  offerer  endeavours  to 
negociate  for  other  conditions,  which  will  serve,  in  his  estimation,  to 
mitigate  the  rent  he  has  offered,  and  which  he  feels  conscious  the  farm 
cannot  pay.  Allowances  for  draining  are  stipulated  for,  and  the  per- 
centage fixed  on  the  money  to  be  advanced  by  the  landlord.  This  is  a 
proper  negociation,  where  the  farm  requires  thorough-draining.  The 
steading  may  require  more  extensive  repairs  than  what  the  outgoing 
tenant  is  bound  to  uphold ;  and  even  additions  and  alterations  are  sug- 
gested, such  as  the  removal  of  the  horse-course,  and  the  erection  of  a 
boiler  and  chimney-stalk  of  a  steam-engine  for  the  thrashing-miU,  or  the 
construction  of  a  dam  for  a  water-wheel.  Either  of  those  substitutions 
is  an  improvement,  and  ought  to  be  executed  by  the  landlord.  A  new 
set  of  feeding  hammels  may  be  required,  or  the  courts  fitted  up  with 
turnip-troughs  for  young  cattle,  or  rain-spouts  put  round  the  eaves. 
These,  being  permanent  improvements,  ought  to  be  executed  by  the 
landlord.  The  outgoing  tenant  is  bound  to  leave  the  fences  in  tenant- 
able  repair  ;  but,  nevertheless,  a  new  fence  may  have  to  be  run  across 
a  field  to  make  it  smaller,  or  along  the  side  of  a  wood,  or  public  road. 
A  fEum-road  may  be  required  for  access  to  certain  fields,  which  cannot 
be  reached  at  present  but  by  trespassing  through  other  fields.  An  em- 
bankment may  be  required  along  the  side  of  a  rivulet  which  occa- 
sionally overflows  its  banks,  and  damages  the  crops  of  a  haugh,  or  the 
lower  parts  of  several  fields.  Proper  watering-pools  may  be  required 
in  some  of  the  fields.  These,  also,  are  all  improvements  of  a  perma- 
nent character,  and  ought  to  be  undertaken  by  the  landlord.  But  in 
expressing  his  willingness  to  execute  these  improvements,  the  landlord 
may  demand  interest  for  the  outlay  occasioned  by  such  works ;  but  in- 
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stead  of  this,  be  should  rather  state  Umt  he  intends  to  make  them  a 
soon  as  the  new  tenant  entet^  into  occupation.  In  such  cases,  I  do 
not  think  the  tenant  should  be  called  on  to  pay  interest ;  for  the  mat- 
ters demanded  are  only  accommodations  on  the  farm,  without  which  it 
caunot  ho  said  to  be  in  a  complete  state  for  a  tenant  to  occupy — con- 
stituting furnishings,  without  which  the  farm  b  not  worth  the  rent 
which  the  intrinsic  rahie  of  the  land  should  fetch.  The  case  is  quite 
diSi'rent  with  regard  to  draining,  because  the  tenant  will  derive  pecu- 
niary advantage  the  moment  the  draining  is  executed,  and  will  be  cer- 
tain to  reap  them  during  the  whole  lease.  All  these  suggestions  and 
improvemonts  arc  proper ;  and  had  every  candidate,  when  he  gave  in 
his  offer,  understood  they  were  to  be  adopted,  they  would  all  have  been 
placed  on  the  same  footing ;  but  if  they  only  originated  with  a  party 
whose  offer  had  been  accepted,  it  is  scarcely  fair  towards  the  other 
offerers  to  make  so  large  concessions,  as  otherwise  they  might  have 
offered  more  largely,  but  had  no  reason  to  believe  that  propositions, 
which  involved  the  outlay  of  so  much  money,  would  have  favourably 
been  received  by  the  landlord. 

II  is  customarj',  in  leases,  for  the  landlord  to  reserve  to  himself  the 
right  of  opening  quarries  or  mines,  of  making  roads,  of  entering  into 
woods  through  fields,  and  of  duin;:  anything  on  the  farm  that  would 
benefit  the  estate,  with  the  proviso  of  giving  damage  to  the  tenant  where 
hb  crop  was  injured.  Reservation  is  also  made  for  hunting  aud  Bhoot- 
ing  game  for  the  landlord  and  his  friends.  The  question  of  game  has 
caused  many  heart-burnings  between  landlord  and  tenant ;  much  of 
which,  I  am  persuaded,  has  originated  in  the  severe  restrictions  imposed 
on  the  tenants.  I  am  sure  that  such  tenants  as  are  desirous  to  witness 
the  sports  of  the  field,  are  gratified  in  seeing  their  landlord  and  his 
friends  partaking  of  them  in  a  manly  way.  Sut  they  are  displeased 
at  seeing  their  crops  injured  at  all  seasons  by  an  inordinate  quantity 
of  game,  protected  for  no  apparent  cause  than  to  gratify  the  un- 
sportsmanlike desire  of  partaking  in  a  battue  once  or  twice  in  a  sea* 
son.  Let  the  landlord  enjoy  sport  as  he  pleases;  but  since  he  de- 
lights in  killing  large  quantities  of  game  in  a  short  time  with  little 
trouble  to  himself  and  friends,  it  is  but  fair  to  compensate  his  tenants, 
who  maintain  the  game  for  him  in  snch  numbers  with  their  crops ;  and 
but  for  those  crops  could  not  have  sport  in  the  way  he  chooses.  ^I  have 
long  been  of  opinion  that  tenants  would  make  the  best  protectors  of  game 
upon  an  estate,  each  on  his  own  farm ;  and  for  this  service  they  ought  to 
be  allowed  to  take  a  shot  or  course  a  bare.  The  indulgence  is  not  ex- 
cessive, for  they  cannot  enjoy  it  without  taking  out  a  license,  and  keep- 
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ing  a  dog  and  paying  duty  for  it — taxes  which  many  farmers  would  not 
pay  for  the  sake  of  becoming  sportsmen ;  but  were  this  privilege  gene- 
rally granted,  not  as  a  right,  but  as  the  basis  of  a  mutual  good  under- 
standing— the  landlord  giving  the  right  to  hunt  and  shoot  to  the  tenant, 
while  the  tenant  protected  the  game  for  the  landlord — the  game  might 
devour  as  much  corn  and  turnips  as  they  please  without  a  complaint 
being  uttered  by  the  tenants,  whether  they  were  sportsmen  or  no.  If 
they  grudged  to  pay  for  a  game-certificate,  and  the  duty  on  sporting- 
dogs,  it  would  be  their  own  fault. 

The  periods  at  which  the  rent  is  paid  is  specifically  mentioned  in  the 
lease.  The  most  favourable  terms  for  the  tenant  are  Candlemas  and 
Lammas.  By  Candlemas,  2d  February,  the  farmer  has  had  time  to  dis- 
pose of  a  great  part  of  his  corn  ;  and  by  Lammas  he  has  disposed  of  his 
fat  cattle,  sheep,  and  wool.  Both  these  terms  being  intermediate  be- 
tween Whitsunday  and  Martinmas,  when  the  half-year's  wages  of  the 
farm-servants,  field-workers,  and  labourers,  become  due,  a  large  accu- 
mulation of  demands  at  one  time  is  avoided. 

The  principal  clauses  of  a  lease  are,  perhaps,  those  which  relate  to  the 
cropping  and  management  of  the  farm.  It  is  customary  to  bind  the 
tenant  to  follow  a  particular  rotation  in  cropping  his  farm.  I  think  se- 
vere restrictions  are  inimical  to  the  tenant^s  interests,  and  in  many  in- 
stances prove  detrimental  to  the  farm  itself.  For  example :  should  a 
crop  fail,  such  as  of  clover  or  turnips,  in  the  early  part  of  the  season, 
the  tenant  is  not  at  liberty  to  plough  those  fields,  and  try  another  spe- 
cies of  crop ;  and  as  the  ground  that  should  have  been  covered  by  a 
crop  becomes  a  receptacle  for  weeds,  the  interest  of  the  farm  suffers  by 
such  a  restriction.  Should  a  better  rotation  be  recommended  to  tlie 
farmer,  he  cannot  avail  himself  of  it.  No  doubt,  restrictions  were  neces- 
sary at  a  time  when  miscropping  was  the  practice  of  the  day,  and  they 
are  still  necessary,  when  a  better  notion  of  farming  than  to  miscrop 
prevails,  because  farmers  do  exist  who  will  take  advantage  of  the  soil  ; 
but  there  is  a  mode  of  imposing  restrictions  which  precludes  advan- 
tage being  taken  of  the  land,  while,  at  the  same  time,  it  does  not  in- 
terfere with  the  free-agency  of  the  farmer.  All  restrictions  in  their 
nature  imply,  that  the  farmer  cannot  manage  the  land,  and  requires  a 
disciplinarian  in  the  lease  to  teach  him.  The  restrictions  I  allude  to 
are  acknowledged  by  all  parties,  as  being  necessary  to  keep  the  land 
in  heart,  and  they  are  these : — that  no  2  corn-crops  shall  follow  one 
another ;  and  that  1  green  crop  shall  intervene  between  2  corn-crops. 
With  such  restrictions,  it  is  quite  impossible  to  injure  land,  provided 
the  fallow-crops  are  adequately  manured;  and  it  is  as  eai^y  to  ne- 


1318  THE  BOOK  OF  THE  FARM. 

gleet  manuriDg  fallow-crops  under  the  severest  restrictions,  as  i 
the  most  lax ;  but  tbere  is  this  check  against  a  tenant  in  bis  ne- 
glect of  green-crops,  that  they  will  not  grow  without  manure.  To  avoid 
the  temptation  of  saving  money  in  the  purchase  of  manure,  when  there 
is  not  sufficiency  upon  the  farm,  there  is  always  a  clause  introduced 
into  leases — and  it  is  a  proper  one — that  the  land  shall  be  well  ma- 
nured, anil  worked  according  to  the  rules  of  good  husbandry.  It  is 
true,  that,  in  such  a  clause  as  mentioned  above,  the  tenant  is  not  bound 
to  follow  any  system  of  rotation ;  but  no  evil  consequence  wilt  arise  from 
this,  because  it  is  decidedly  the  tenant's  own  interest  to  follow  a  rota- 
tion ;  and  as  he  must  have  a  green  crop  to  intervene  between  the  com 
ones,  ho  cannot  possibly  have  more,  nor  can  he  follow  a  severer  rotation 
than  the  ^  of  his  land  in  corn  at  a  time ;  and  he  will  soon  tind  that  he 
cannot  sustain  the  fertility  of  land  with  that  proportion  of  com,  without 
purchasing  a  considerable  quantity  of  extraneous  manure,  which  he  will 
not  be  inclined  to  do  at  a  distance  from  town,  and  during  the  early 
part  of  his  lease,  so  that  he  v^ill  be  driven  to  the  adoption  of  a  fa- 
vourable rotation,  namely,  a  5-course  shift.  Towards  the  latter  end  of 
the  lease,  it  must  be  owned  that  the  farmer's  interest  becomes  differ- 
ent from  that  of  the  farm  ;  and  it  b  then  probable  he  may  take  advan- 
tage of  the  land,  especially  if  he  feels  assured  he  has  to  quit  the  farm. 
To  check  such  an  inclination,  it  becomes  necessary  to  impose  severe  re- 
strictions for  the  last  few  years  of  the  lease ;  and  even  then,  the  land- 
lord need  not  impose  any  particular  rotation,  because  it  is  enough  to 
say,  there  shall  not  be  lets  than  J  of  the  farm  in  grass  laid  down  in  the 
ordinary  manner,  namely,  after  a  fallow  crop ;  and  it  b,  of  conrEe,  un- 
necessary to  specify  there  shall  not  be  more  grass,  for  the  greater  extent 
of  it  cannot  injure  the  land ;  and  if  the  tenant  chooses  to  leave  j  or  more 
in  grass,  so  much  the  better  for  the  landlord. 

I  never  could  understand  why  leases  are  made  to  run  for  the  particular 
term  of  19  years,  as  that  is  a  period  which  corresponds  with  none  of  the 
members  of  any  rotation  in  existence.  I  think  it  desirable  that  a  farm 
be  left  in  the  same  arrangement  of  fields  it  was  entered  to ;  and  for 
this  purpose  it  would  he  better  to  make  the  lease  endnre  snch  a  num- 
ber of  years  as  would  be  a  multiple  of  the  years  of  the  rotation  which 
best  Buits  the  soil,  than  for  a  fixed  period  of  19  years  for  all  sorts  <^ 
soils  and  rotations.  For  example :  A  farm  in  the  neighbourhood  of  a 
town  where  the  4-course  shift  is  practised,  should  have  a  lease  of  16  or 
20  years ;  a  farm  of  the  5-course  shift,  one  of  20  or  25  years ;  a  farm  of 
6-cour&e  shift,  a  lease  of  18  or  24  years;  and  one  of  8-course  shift,  a 
lease  of  16  or  24  years.    The  advantage  of  this  system  would  be,  that 
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as  the  same  fields  would  be  in  the  same  crop  at  the  end  of  the  lease, 
as  when  it  began,  an  easier  comparison  could  be  made  whether  or  not 
the  farm  were  in  better  or  worse  condition  at  the  end  of  one  lease  than 
at  that  of  a  former ;  and  this  would  lead  the  landlord  to  determine 
whether  the  land  would  be  the  better  for  a  different  course  of  cropping, 
or  only  required  better  management.  In  the  latter  case,  a  better  farmer 
would  be  an  acquisition  to  the  estate,  whilst  in  the  former  a  change  of 
rotation  would  effect  improvement  with  the  same  tenant. 

The  conditions  of  lease  are  generally  the  same  for  all  farms  on  an 
estate,  except  when  a  particular  farm  may  contain  Carse  clay,  or  be  a 
pastoral  one  ;  but  if  rotations  are  beneficial  to  soils,  it  is  clear  that  the 
conditions  should  be  made  conformable  to  the  circumstances  of  the  in- 
dividual farm.  I  am  convinced  that  inattention  to  this  matter  causes 
many  a  farm  to  be  ill-farmed,  and  many  a  farmer  dUappointment.  or 
loss  of  capital.  A  weak  soil  cannot  endure  the  cropping  of  one  with 
a  stamina,  nor  can  a  deaf  soil  support  a  stock  like  a  sharp  one.  Each  of 
these  soils  requires  different  treatment,  and  yet  all  are  placed  under  the 
same  category  of  a  restrictive  lease.  This  plan  of  equalizing  is  a  simple 
mode  of  classifying  the  farms  of  an  estate  ;  but  its  adoption  does  not 
display  much  judgment,  and  certainly  evinces  no  discrimination  on  the 
part  of  its  owner.  No  stronger  argument  can  be  adduced  for  the  pro- 
priety of  allowing  a  good  farmer  to  exercise  his  skill  in  good  manage- 
ment, according  to  the  circumstances  of  the  farm,  than  a  case  of  this 
kind,  and  where  such  liberty  is  granted,  the  farm  improves,  and  the 
tenant  prospers ;  but  such  a  liberty  cannot  be  granted  to  one  tenant 
without  extending  it  to  all,  where  the  conditions  of  lease  are  all  alike  ; 
and  thus  the  skill  of  the  superior  tenant  is  purposely  cramped,  for  the 
sake  of  maintaining  a  check  upon  an  unskilful  one.  Hence  the  strong 
necessity  for  discriminating  the  capabilities  of  farms,  when  they  are  to 
be  let ;  and  hence,  also,  the  propriety  of  choosing  the  tenant,  and  not 
the  rent,  when  a  farm  is  sought  for  by  different  parties. 

It  must  be  understood  that  the  remarks  I  have  made  on  rent  and  the 
lease  apply  most  justly  to  a  farm  of  mixed  husbandry.  A  Carse  clay 
farm  being  entirely  engaged  in  the  raising  of  com,  a  grain-rent  seems 
almost  indispensable  for  it,  in  order  to  protect  both  the  landlord  and 
tenant  from  the  fluctuations  which  beset  the  corn-market.  A  pastoral 
farm  has  nothing  to  do  with  a  grain-rent,  its  principle  of  rent  being 
either  a  sum  of  money  for  the  grazing,  or  so  much  a-head  per  annum, 
say  4s.,  for  every  sheep  it  can  support.  In  the  latter  case,  there  being 
no  rotation  of  cropping,  except  on  the  small  portion  of  ground  available 
to  culture,  the  number  of  years  of  the  lease  may  be  left  indefinite  ;  but 
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should  tlie  farm  retain  its  stock,  whetLer  of  cattle  or  sheep,  until  they 
are  2  or  3  years  old,  the  practice  might  be  converted  into  a  principle  for 
calculating  the  duration  of  the  lease,  and  be  made  a  multiple  of  those 
periods  ;  but  usually  pastoral  farms  have  not  so  long  leases  as  arable, 
there  being  a  mutual  desire  between  landlords  and  tenants  to  adjust 
rents  according  to  the  prices  of  stock  and  wool  every  7  to  14  years. 

There  arc  other  clauses,  in  regard  to  cropping,  besides  those  relating 
to  rotations  and  general  management,  such  as  classing  flax  among  the 
corn-crops,  which  is  a  very  proper  definition  of  its  nature  ;  and  pease 
and  beans  ought  to  be  placed  in  the  same  class,  unless  manui'ed.  Half- 
moJiuring  on  the  oat-stubble  in  autumn,  or  in  the  drills  in  spring,  will 
suffice  for  these  legumes ;  but  it  is  too  much  exertion  for  any  land,  even 
in  the  highest  heart,  to  produce  a  crop  of  oats,  then  of  beane,  and  then 
of  wheat,  without  manure.  Potatoes  are  sometimes  prohibited  being 
sold  off  a  farm,  unless  dung  be  brought  on  in  return,  because  they  are 
a  crop  which  leaves  no  refuse  for  manure ;  but  being  human  food,  pro- 
fitable to  the  tenant,  and  raised  necessarily  on  manured  soil,  I  do  not 
see  the  justice  of  this  restriction.  No  one  can  raise  a  profitable  crop 
of  potatoes  without  a  large  application  of  manure ;  and  this  being  the 
case,  it  seems  hard  to  prevent  its  sale,  especially  when  the  culture 
of  the  crop  is  attended  with  much  trouble,  and  its  delivery,  by  reason  of 
its  weight,  a  restriction  on  its  carriage  to  a  distance.  The  hay  crop 
is  much  more  injurious  to  land  than  potatoes,  and  yet  it  is  osnally 
permitted  to  be  sold.  I  desire  to  see  the  day  when  no  hay  shall  be 
grown  upon  a  farm,  unless  it  were  made  of  grass  in  a  succulent  state, 
and  to  no  greater  extent  than  to  supply  the  wants  of  the  farm,  which 
are  not  great  when  cooked  food  is  so  easily  made,  and  so  much  better  for 
stock  than  any  hay,  unless,  indeed,  it  is  also  cooked.  In  the  neighbour- 
hood of  towns  where  manure  can  be  obtained  at  will,  the  growth  of  hay 
is  requisite  to  support  the  horses  of  the  inhabitants. 

There  are  clauses  of  a  penal  nature  inserted  in  every  lease  which  seem 
necessary  for  the  safety  of  the  landlord.  In  cases  of  miscropping,  that 
is,  of  taking  2  corn-crops  in  succession,  a  penalty  of  L.5  or  L.IO  an  acre, 
over  and  above  the  rent,  is  tlireatened.  A  large  sum  is  required  for  this 
purpose ;  for  if  the  fine  were  less  than  the  advantage  gained  by  miscrop- 
ping, I  am  sorry  to  say,  farmers  can  be  found  who  would  violate  a  vrrit- 
ten  agreement.  An  obligation  is  laid  upon  the  tenant  to  remove  from 
his  farm  at  the  time  specified  in  the  lease  without  the  use  of  the  instru- 
ments of  a  legal  dismissal ;  otherwise  possession  being  considered  9  points 
out  of  10  in  favour  of  the  possessor,  it  might  be  difficult  to  eject  a  tenant 
who  is  reluctant  to  leave  his  farm.     The  usual  periods  of  the  outgoing 
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tenant  leaving,  and,  of  course,  of  the  incoming  tenant  entering,  a  farm, 
in  Scotland,  is,  at  the  separation  of  the  crop  from  the  ground,  to  the 
arable  land,  and  to  the  grass-land  and  houses  at  Whitsunday.  The  sub- 
letting of  a  lease  to  another  party  is  prevented,  as  well  as  the  assignation 
of  it  to  a  trustee  for  behoof  of  creditors ;  and  these  are  very  proper 
clauses,  otherwise  the  farm  might  be  alienated  from  the  proprietor  for 
the  whole  course  of  a  lease,  for  the  benefit  of  parties  with  whom  he  has 
no  concern. 

There  are  2  ways  for  a  tenant  disposing  of  the  waygoing  crop,  and 
either  way  is  specially  provided  for  by  clauses  in  the  lease.  The  one  is, 
when  the  straw  and  manure  belong  to  the  farm,  and  therefore  cannot  be 
disposed  of  by  the  outgoing  tenant ;  in  which  case  provision  is  made  for 
sufficient  accommodation  in  the  steading  for  an  adequate  number  of  his 
people  and  horses  to  thrash  the  crop,  and  deliver  it  at  market.  In  such 
a  case  the  straw  and  dung  are  said  to  be  held  in  steelbow,  **  By  a  decla- 
ration that  they  are  steelbow,  it  is  assumed  that  they  are  given  by  the 
landlord,  and  are  to  be  returned  to  him,  or,  what  is  equivalent,  delivered 
to  the  incoming  tenant,  to  whom  the  landlord  ha:^  conveyed  his  right  to 
them.  A  sufficiency  of  manure,  and  of  the  materials  for  its  formation, 
are  thus  permanently  retained  upon  the  farm."*  This  practice  of  steel- 
bow  is  a  valuable  boon  to  the  incoming  tenant,  as  it  is,  in  effect,  equiva- 
lent to  his  possessing  as  much  more  capital  on  his  entry  to  the  farm,  as 
the  straw  and  dung  he  receives  are  worth.  The  other  mode  of  disposing 
of  a  waygoing  crop,  is  to  sell  the  crop,  straw,  and  com,  by  public  roup, 
as  it  grows  upon  the  ground,  or  ^^  upon  its  foot,"  as  it  is  commonly 
termed.  The  purchaser  undertakes  the  expense  of  cutting  down  and 
carrying  off  the  crop.  For  the  convenience  of  purchasers  who  cannot 
afford  to  buy  a  large  portion  of  a  field,  the  fields  are  divided  into  lots, 
containing  each  2  or  more  ridges,  according  to  their  length,  the  lot  con- 
taining not  more  than  from  1  to  5  acres.  As  oats  and  oat-straw  are 
the  most  generally  useful  grain  and  fodder,  as  much  of  a  waygoing  crop 
is  sown  of  oats  as  practicable.  You  will  observe,  from  this  statement, 
that  the  incoming  tenant  has  no  more  chance  of  securing  a  part  or 
whole  of  the  crop  the  land  he  is  about  to  occupy  has  raised,  than  any 
other  person;  and  should  the  crop  fetch  higher  prices  than  he  is  disposed 
to  give,  he  must  purchase  straw  elsewhere ;  and  if  he  has  a  farm,  he 
is  obliged  to  purchase  corn  when  he  has  no  use  for  it,  in  order  to  secure 
the  straw  upon  which  it  grows,  and  of  which  be  is  much  in  want.  The 
practical  effect  of  this  system  upon  the  incoming  tenant  is,  that  he  must 

*  Hunter^  Law  of  Landlord  and  Tenant,  p.  264. — A  comprehensive  treatise,  which  should 
be  in  the  posaessioQ  of  every  landlord  and  tenant  of  a  farm. 


1322  THE  BOOK  OF  THE  PABM. 

possess  capitui  to  purchase  as  much  straw  as  to  meet  the  demands  and 
his  stock  in  winter,  and  as  much  manure  as  to  do  justice  to  the  land 
in  summer  ;  and  its  effect  upon  the  farm  is,  that  should  the  iDcoming 
tenant  not  have  capital  over  and  above  what  is  required  for  tlie  stock- 
ing of  the  farm,  he  cannot  purchase  a  sufEicient  quantity  of  straw,  or 
should  he  not  be  able  to  procure  as  much  straw  and  dung  as  are  requi- 
site for  the  uses  of  the  farm,  it  must  suffer  privation  to  that  extent.  It 
is  true  he  can  bring  his  own  waygoing  crop  to  the  new  farm  ;  but  un- 
less the  distance  between  the  farms  is  near,  it  would  be  impracticable 
for  himself  to  carry  a  crop,  and  build  it  in  the  stack-yard  of  the  new 
farm,  at  a  season  when  everybody  is  so  busy  as  to  be  unable  to  render 
him  any  assistance.  In  some  cases  the  outgoiug  tenant  is  obliged  to 
offer  ^  of  the  crop  in  valuation  to  the  incoming  tenant,  and  should 
the  latter  refuse  the  oEfer,  he  is  at  liberty  to  sell  it ;  and  in  other  cases, 
a  private  agreement  is  made  for  the  whole  crop  between  the  incoming 
and  outgoing  tenants,  but  this  has  no  connection  with  the  lease,  of  which 
only  we  are  now  speaking.  In  any  case,  the  incoming  tenant  is  placed, 
by  this  system,  in  a  far  worse  position  than  by  the  system  of  steelbow. 
for  which  reason  that  system  ought,  in  my  opinion,  to  be  the  universal 
one  of  the  country  in  reference  to  straw  and  dung.* 

Id  some  parts,  it  is  customary  for  the  tenant  to  pay  a  portioD  of  the 
public  burdens  affecting  the  land.  The  statute-labour  is  a  burden  ex- 
clusively affecting  the  tenant,  he  having  to  bestow  his  share,  along  with 
co-tenants,  of  upholding  the  parish  roads  which  pass  through  the  pro- 
perty ;  and  whether  the  labour  is  given  in  kind  or  by  commutation  in 
money,  is  the  same  to  him,  though  it  is  most  convenient  for  the  tenant 
to  pay  the  cash,  and  see  it  expended  in  the  best  way,  by  competent  la- 
bourers. Road-money  and  schoolmaster^s  salary  are  also  sometimes  paid 
by  the  tenant ;  and  if  paid  by  him  without  deduction  from  the  rent,  their 
amount,  of  course,  affects  the  rent  to  that  extent,  when  it  is  under  con- 
sideration at  the  time  he  inspects  the  farm  ;  but  if  only  advanced  by 
the  tenant,  then  the  receipts  presented  to  the  landlord  on  the  rent-day 
are  equivalent  to  as  much  rent.  These  are  matters  of  accommodation 
between  landlord  and  tenant,  as  well  as  many  others  of  minor  import- 
ance, which,  for  convenience,  are  inserted  in  the  lease,  such  as  the  deli- 
very of  kain-fowls  at  certain  seasons,  the  driving  of  coals  to  the  man- 
sion-house, the  delivery  of  straw,  com,  turnips,  and  bay  in  winter,  for 
the  use  of  the  landlord's  horses  and  cows,  when  he  has  no  home-(arm.t 

*  See  Futner'a  Lsirjer,  for  emtomi  of  incomlDg  and  oulgoing  teDoatc,  in  difl^nl  putt  sf 
Scotland,  p.  334  to  347. 
t  It  would  tmke  up  loo  much  room  to  give  ths  form  of  a  leaie  here.    It  Im  btttw  to  nfer  joa 
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Arbitration. — There  are  almost  always  questions  of  minor  magnitude, 
though,  nevertheless,  of  importance,  between  the  landlord  and  outgoing 
tenant,  which  are  usually  made  over  to  the  incoming  tenant  to  see  pro- 
perly settled,  as  being  the  party  most  immediately  affected  by  them. 
These  consist  of  the  state  of  the  fences,  of  the  gates,  of  the  steading,  and 
of  the  dwelling-houses,  all  which  the  outgoing  tenant  is  bound  to  leave  in 
tenantable  repair.  The  most  pleasant  way  of  ascertaining  the  fact,  whe- 
ther they  are  left  according  to  the  terms  of  the  lease,  is  by  arbitration 
of  friends  mutually  chosen  by  the  outgoing  and  incoming  tenants,  with 
power  to  the  arbiters  to  appoint  an  oversman,  in  case  of  difference  of 
opinion  in  drawing  up  the  decreet-arbitraL  When  the  fences  and  build- 
ings are  found  in  a  sufficient  state  of  repair,  the  business  is  soon  settled ; 
but  when  otherwise,  then  the  arbiters  appoint  work-people  acquainted 
with  the  respective  sorts  of  work,  to  inspect  the  state  of  the  farm,  to 
calculate  the  costs  of  repair,  and  to  report  their  opinions  either  in  writ- 
ing, or  viva  voce  before  them.  The  decreet  of  the  arbiters  results  in 
the  outgoing  tenant  paying  the  expenses  of  repair  to  the  incoming,  who 
thus  becomes  obligated  to  leave  them  in  a  tenantable  state  for  his  suc- 
cessor. These  are  the  usual  subjects  of  arbitration ;  but,  of  course,  any 
other  subject  in  connection  with  the  farm  may  be  arbitrated  by  the  same 
parties  at  the  time.* 

Stocking. — Having  inspected  the  farm — ^made  up  your  mind  as  to  its 
rent — ^made  offer  of  rent,  and  been  accepted — agreed  to  the  conditions 
of  lease — submitted  questions  to  arbitration  between  yourself  and  the 
outgoing  tenant — agreed  with  him  on  several  minor  matters — it  is  now 
time  for  you  to  ascertain  the  sum  you  will  immediately  require  to  stock 
the  farm.  To  give  you  a  clear  view  of  this,  it  will  be  necessary  for  me 
to  enumerate  the  implements  of  husbandry  you  will  need  at  successive 
periods,  the  live-stock  and  com  required  at  starting,  according  to  the 
mixed  husbandry  and  the  rotation  to  be  followed,  which  is  a  5-course 
shift,  on  500  acres. 

To  give  variety  to  the  subject,  and  which  may  actually  occur,  I  will 
suppose  that  50  acres  of  the  farm  are  in  old  grass,  that  is,  permanent 
pasture.  A  piece  of  old  grass  is  reckoned  by  many  farmers  a  valuable 
appendage  to  a  farm ;  and  I  confess  I  would  have  great  desire  to  possess 
so  fine  an  object  on  my  farm.  There  are  misconceptions,  however,  about 
old  grass,  which  should  be  cleared  up.     Some  people  are  of  opinion 

to  Hunter's  Law  of  Landlord  and  Tenant,  p.  83&-9;  and  also  to  the  Farmer's  Lawyer,  where 
a  great  deal  of  information  on  various  clauses  in  leases,  will  be  found  in  the  Appendix,  from 
p.  223  to  33L 
*  See  Parker's  Notes  on  the  Law  of  Arbitration>-a  useful  volume  for  a  farmer's  library. 
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that  a  piece  of  land  laid  down  to  pasture  may  remaia  so  as  long  ft^ 
choose.  This  is  a  mistaken  notion.  Permanent  grass,  to  be  profitable, 
must  be  on  land  in  high  condition,  and  of  the  best  quality.  Such  grass 
will  feed  an  ojt  to  upwards  of  100  stones,  and  will  give  a  full  bite  in 
autumn  long  after  tlie  sown  grasses,  though  it  is  later  of  rising  in  spring, 
and  less  suitable  for  young  stock  of  any  kind  than  the  sown  grasses. 
Inferior  land  will  only  produce  coarse  permanent  grass,  which  will  not 
feed  stock,  and  yield  less  profit  than  the  land  would  under  the  plough. 
If  your  farm  possesses  a  tield  of  fine  old  pasture,  I  would  advise  you  to 
let  it  remain  so,  even  though  you  should  have  liberty  to  break  it  up ;  and 
■  when  it  requh-es  manuring,  a  top-dressing  of  good  clean  earth — not  full 
of  the  seeds  of  weeds^ — and  quick-lime  made  into  a  compost  for  months, 
in  the  proportion  of  5  carts  of  earth  to  1  of  lime,  laid  on  late  in  autumn 
or  winter,  or  early  in  spring,  will  raise  a  flush  of  grass  like  a  renewal  of 
old  age,  and  eradicate  every  tendency  to  mossiness.  Supposing  that 
auch  a  field  exists  on  the  farm,  I  shall  make  a  calculation  of  the  stocking 
accordingly. 

As  soon  as  a  farm  is  taken,  orders  should  be  given  for  making  the 
implements  of  husbandry,  to  be  delivered  at  the  periods  mentioned  be- 
low. To  make  the  arrangements  for  the  entry  clear,  I  shall  specify  what 
should  be  done  in  thu  different  months  until  the  entry  is  completed. 

Htdcmber  1812. — Tho  first  oipense  incurred  ia  the  ploughing  of  tbo  fallow-bTcak, 
which,  if  doDo  by  bircd  labour,  will  coat  8s.  per  acre,  but  if  dona  by  the  good- 
will of  neigfaboiu^  in  a  "  plough! ng-day,"  which  is  tbc  custom  of  the  country, 
and  ehould  be  regarded  by  you  as  the  earnest  of  a  hearty  welcome  to  a  stranger 
amongst  them,  thecost  will  consist  ofale  and  bread  to  servants,  and  entertainment 

to  their  masters,  gay  90  persons  at  2s.  6d. L.ll     5    0 

January  1843. — The  first  clcariog  o(  the  Courts  of  manuro  and  pre- 
paring it  for  use,  will  cost,  say 7     0    0 

March  1B43. — Attendance  at  hiring -markets,  for  the  engagement  of 
farm-Bervants  for  1  year,  from  May  26.  lSi3,  on  the  wages  and  con- 
ditions mentioned  in  (1977.)  and  (2348.),  with  cost  of  arlcs,    .         ■  10    0 
The  men  hired  should  be  a  steward,  shephord,  cattle- man,  heclger, 
5  ploughmen,  and  a  stout  lad  to  work  a  horse  or  horses.    When 
2  ploughmen  are  engaged  to  live  in  one  house,  a  father  and  a 
son,  for  example,  the  son  receives  wages  in  cash  from  L.20  to 
L.25,  with  the  ordinary  allowance  of  potatoes,  say  1500  yards 
of  drill. 
Select  11  work-horses,  with  short  legs,  thick  middles,  and  good 

action,  from  4  to  6  years  old,  at  L.30  a-piece,  .  ,  ,  330  0  0 
A  brood-mare  in  foal,  or  with  a  foal  at  her  foot,  .  .  35  0  0 
A  hackney,  with  good  action,  5  or  G  years  old 25    0    0 

Carried  forward,        L.399    fi    0 
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Brought  forward,  L.399    5    0 

6  Sets  of  harness,  each  to  contain  the  following  articles : — 

2  Bridles,  2  collars,  2  cart-saddles  and  hreeching,  3  leather 
back-bands,  2  purs  of  long,  and  1  pair  of  short-chains,  2  pairs 
of  cart  and  2  pairs  of  trace-chains,  2  cart  and  1  trace  belly- 
band,  2  iron  back-bands,  1  leading-chain  and  belt,  1  pair  of 
cart-ropes,  long  and  short  cart  and  plough  reins,  2  nose-bags^ 

atL.8,           . 4800 

1  riding  saddle  and  bridle,  and  stall-collar,           ....  500 

1  Com  tun  for  work-stable, 3  10    0 

1  Com  tun  for  riding-stable, 1  10    0 

10  Whole-bodied  single-horse  carts,  at  L.IO,         ....      100    0    0 

1  Tilt-cart,  at 1200 

6  Corn-carts,  made  to  mount  on  the  single-horse  cart  axles,  at  L.3, 10s.  21    0    0 

2  Single-horse  cart-frames^  at  30s., 3    0    0 

6  Stretchers  for  trace-horses,  at  Is., 0    6    0 

6  Iron  ploughs,  at  L.4,  4s., 25    4    0 

6  Slides  for  ploughs,  at  2s.  each,            0  12    0 

2  Iron  small  ploughs,  at  50s., 4    0    0 

1  Iron  double  mould-board  plough, 3  10    0 

2  Iron  scufflers,  at  50s., 500 

6  Pair  of  harrows,  with  master  swing-tree,  at  42s.,       .        .        .  12  12    0 

1  Sledge  for  harrows,  shod  with  iron, 10    0 

6  Full  sets  of  swing-trees,  complete,  at  12s.,         .        .        .        .  3  12    0 

1  Extra  set,                          do.              ...;..  0  12    0 

3  Long  swing-trees,  for  drilling,  at  2s.  6d.,           •        .        .        .  0    7    6 

6  Feering  poles,  with  iron  points,  at  Is.  3d.,         .        .        .        .  0    7    6 
1  Pair  of  seed-harrows  for  grass-seeds,  complete,         .        •        .  17    0 

1  Finlajson's  harrow  or  grubber, 7    0    0 

2  Two-horse  rollers,  of  metal,  at  L.12, 24    0    0 

1  Pressor  roller,  2  wheeled, 6  10    0 

1  Wheelbarrow, 100 

1  Broadcast  sowing-machine,  with  3  wheels,        .        .        .        .  12    0    0 

1  Turnip  double -drill  sowing-machine, 6  10    0 

1  Bone-dust  and  turnip  double  drill  sowing  machine,  .        .        •  11  10    0 

7  Graips  for  dung,  at  3s., 110 

4  Spreading  graips,  at  2s 0    8    0 

7  Lime  shovels,  at  4s., «...  180 

2  Ditching  shovels,  at  4s.  6d., 0    9    0 

3  Ditching  spades,  at  4s.  6d., 0  13    6 

1  Hedge  spade, 046 

7  Stable  forks,  at  Is.  6d., 0  10    6 

2  Long    do.,  at  2s.  3d., 0    4    6 

4  Half-long  do.,  at  Is.  9d.,    ; 070 

4  Field  and  stack  forks,  at  Is.  9d., 0    7    0 

3  Dung-hawks,  1  with  2  prongs,  1  with  3  prongs,  and  1  with  4 

prongs,  for  oow-byre;  at  48., 0  12    0 

Carried  forward,         L.726  10    0 
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Brought  forward,  L.r26  10    ( 

2  Mud  hoes,  at  28.  3(L, 0    4 

1  Grindstone, 0  10    i 

3  Metal  troughs  for  pign,  nt  7«, 1     1    i 

1  Heiige-knife,  large,  0     7' 

1  pTuning-lniife,  .........  03' 

1  Breasting- knife, 05 

lAxe, '  0    3 

1  Sttw, 0    fi    ' 

1  Sledge-lammcr, 0    6' 

2  Picks, 0  12    I 

1  Mattock ; 0    «    I 

1  Iron  foot-pick, 0    8    i 

2  Small  etone-huDmers, 0    3' 

1  Iron  lever  and  wedges, 0  15    ' 

2Tar-kil8, 0     5    i 

2  Oil  Tins  or  bottlos 0    5    i 

1  Set  of  blacksmitlis'  tools,  viz..  IwHowb,  «nvils,  vice,  forettamner, 

and  2  Binall  Immrner;,  wliere  a  Bnilttij  is  at  a  disbuice,  7    0' 

1  Joiners"  bench 0  12    i 

7  Cows'  hands,  with  chains, 0     7' 

1  Bull  chain, 0    S    i 

1  Imperial  bushel  anil  etriko 0  13    ' 

2  Porpets,  or  double-quart  nioasore 0    5    i 

2  Sowing  sheets, 0    2    < 

2  Rnskies  for  carrying  seed,  at  Ss. 0  10    I 

20  Com-Bscks,  at  2s., 2    0    1 

2  Stable-pails, 0    9    I 

2  Horse  sheets,  1  at  20s.  and  1  at  10s., 1  10    < 

1  Set  of  Fhlemes,  Blood-stick,  CI jstei^pipe,  and  Drink-horn,       .  0    6    < 

1  Qarden-rake  and  Dutch  hoe, 0    5    < 

1  Pump  and  trough, 3    0' 

1  Bore-rod  and  spirit-level  for  draining 1    0    < 


L.750  16    0 


April  1B43.— With  50  acres  of  old  grass,  the  tillage  land  of  450  acres 
will  he  apportioned  in  this  mauncT : — 
90  acres  of  new  grasa. 
90   ...    2-year  old  grass. 
90    ...    oats. 
Of.  r60  acres  turnips  and  potatoes. 

"■   130    ...     hare-fallow. 
an  {60    ...    barlej  and  spring  wheat. 

"  l30   ...    winter  wheat. 

450 


•  •• 


•  •• 
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Brought  forward,          L.750  16  0 

Grass-seeds  7  lb.  of  red  clover^  5  lb.  of  white  clover,  1}  bushels  of 

perennial  rye-grass  per  acre,  which,  over  90  acres,  gives  of — 

White  clover,  4  cwt.,  at  80s.,  .        .        .        .    L.16    0    0 

Red  clover,  5  cwt.  70  lb.,  at  70s.,     .        .        .        19  13    9 

Rje*  grass,  11  qrs.  2  lb.,  at  25s.,       .        .        .        14    1    3 

49  15  0 

Hay  for  horses  until  they  go  to  grass  at  the  end  of  May,  5  tons,  at 

70s., 17  10  0 

Oats,  40  qrs.  at  20s., 4000 

8  Bolls  of  seed-potatoes,  at  10s.  per  boll, 4    0  0 

Men's  wages  from  March  until  May  26. 1843,)  9A    O  O 
7  Men  8  weeks,  at  lOs.  per  week,        ,/'*'' 

Field-workers  from  do.  to  do., 7    0  0 

Blacksmith's  work,  from  do.  to  do.,      .        •        .        .        .        .  3    0  0 

May  1843.— 

Share  of  the  expenses  of  arbitration  on  fences  and  buildings,          •  2    0  0 

Cost  of  4  stones  of  Swedish  turnip-seed,  at  8s.,       .        .        .        .  1  12  0 

1     ...     of  yellow,  at  10s., 0  10  0 

4J  ...      of  globe,  at  7s., 1  11  6 

The  above  quantities  are  calculated  thus, — 2^  lb.  of  Swedes  and 
Hybrids,  and  2  lb.  of  Globe  per  acre. 

50  Quarters  of  bone-dust  (or  other  manure),  at  21s.,    .        .        ,  52  10  0 
Poultry, — geese  at  2s.  6d.,  goslings  at  Is.,  turkeys  at  3fl.,  young 

turkeys  at  Is.,  ducks  and  hens  at  Is.,  and  young  do.  6d.,          .  5    0  0 

1  good  2-year  old  Colt  or  Filly,  for  the  draught,          .        .        .  18    0  0 

1  do.  1-year  old  do.            do.              do.            ....  12    0  0 

1  WeU-bred  Short-horn  BuU 25    0  0 

7  Milch  cows,        do.             at  L.17  each, 119    0  0 

20  Milch  calves,  part  unweaned,  at  L.3, 10s.  each,         .        .        .  70    0  0 

20  1-year  old  steers  and  heifers,  at  L.7  each,          ....  140    0  0 

120  Leicester  ewes  and  their  lambs,  say  160,  at  528.  each,       .        .  312    0  0 

160  Do.  ewe  and  wether  hoggs,  at  36s.  each,            ....  288    0  0 

2  Do.  tups,           10    0  0 

Servants*  com  paid  at  May  26. 1843,  in  advance, — 

10  Houses  this  year,  1  servant  in  each  house,  1  qr.  1  busb.  bar- 
ley each,  =:  11  qrs.  2  bush.,  at  34s 19    2  3 

10  Do.            do.,        3  bush,  pease,  =  3  qrs.  6  bush.,  at  366.   .  6  15  0 

10  Do.            do.,        7i  qrs.  oats  =  75  qrs.,  at  20s.,         .        .  75    0  0 

}  Year's  poor-tate, 10    0  0 

Jtmel84a— 

3  Scythes  for  mowing  grass,  at  lOs.  each, 1  10  0 

8  Hay-rakes,  at  Is.  6d.  each^ 0  12  0 

1  Horse  hay  and  stubble-rake,      ..•...•  3  15  0 

1  Long  ladder^  20  feet  long,  at  9d.  per  foot,         .       .       .       .  0  15  0 


»^m 


Carried  forward,        L.2,065  13    9 
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Brought  forward,        L.2,06.5  13  9 

2  HalMong  do.,  12  feet  long,  at  9b., 0  i8  0 

6  Short  do.,  at  5i.  encli, 1  lo  0 

1  Shccp-crook,      ..' 036 

1  Killing  or  batbiDg-atool, 0    3  6 

2  Tubs  and  some  bottles  for  liolding  tlie  butli  for  sheep,        .         .  0  15  0 

2  Pair  of  wool-theata,           0    6  0 

1  Beam,  scales,  oml  weights,  for  wnot, 2  10  0 

1  Buigting-iroQ  and  lor-kcttle  for  ehee]) 0    3  1 

2  Uangers  ttnd  ekewera  for  sheep  when  killed,      .         .         .         .  O    2  0 
J«/y  1843.— 

2  Potato-graipa, 060 

9  Baskets  for  potatoes,  at  9d 0    0  D 

lOTumip-hoeaforwoinen,  atle.  2d., 0  11  S 

10  "W'eed-hookB  for  weeding  com,  at  6d., 0    5  0 

4  Rope -twisters,  at  2^-, 0    8  0 

Srplembfr  1843.— 

6  Straw-racks  for  cattle  in  courts,  nt  7" 2    2  0 

I  Tiirnip-ratnmer,  14s.,  aud  trocar,  3s.  6d.,  for  cattle,            .         .  0  17  G 

1  Turnip-cutter  for  sheep, 5     0  0 

1  Do.  for  calves  and  cattle, I  10  0 

6  Tumip-pickera,  chiselled,  at  2n., 0  12  0 

6  Knives  fur  topping  and  tailing  turnips,  at  la.  8d.,      .         ,         .  0     S  0 

3  Uny-racks  for  sheep,  at  30s., 3    0  0 

21)  Shceii-trouglis,  at  6fl., 6    0  0 

300  Net-stakes,  at  Id.  each, 15  0 

20  Sheep-nets,  at  7b.  6d.  each, 7  10  0 

1  Mallet  for  driving  stakes              0    2  6 

1  Hay-knife, 036 

1  Chaff-cutter, 8  10  0 

2  Stahte-lontems,  at  3s.  6d., 0     7  0 

3  Other  do.,  1  for  steward,  1  for  shephcTd,  and  1  for  byreman,     .  0  10  6 
1  Horn  for  blowing  at  fodder  timej 0    2  0 

1  Drill-machine  for  sowing  com, 7    0  0 

11  Qrs.  of  seed-wheat,  at  51s. 27  H  0 

2  Baskets  for  pickling  wheat,  at  Sa., 0    6  0 

May  1844.— 

2  Sows,  1  Boar,  and  4  Shotte, 10    0  0 

14  Calves  for  rearing,  at  30b., 21    0  0 

Oats  for  6  pair  of  horses  1  year,  from  April  last  year,  at  34  qr«.  per 

pair,  =  204  qrs.,  riding-horse,  do.,  23  qrs.,  =  227  qrs.,  at  20«.,  227     0  0 

Seed-oats,  90  acres,  at  5  hush,  per  acre,  ^  56}  qrs.  at  20s.,         .  56    5  0 
Seed-barley  or  wheat,  60  acres,  at  3  bush,  per  acre,  =  22^  qrs.  at 

348.  if  barley 3860 

Clover-seeds  same  as  last  year ;  hay-seeds  got  &om  your  own  hay,  35  12  9 

Lime  for  one  year, 2000 

Camed  forward,        l*3,55i  17  5 
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Brought  forward,        L^,544  17    5 

Toll-gates,  ditto, 500 

1  Year's  poor-rate, 2000 

1  Do.  road-monej, 500 

1  Do.  schoolmaster's  salary, 10    0 

1  Do.  assessed  taxes, 2  10    0 

1  Do.  insurance, 1  10    0 

1  Do.  for  mole -catcher,  at  7s.  6d.  per  100  acres,           .        .  1  17    6 
1  Do.  blacksmith  work  for  6  pair  of  horses,  keeping  up  all,  except 
the  mould-board  of  the  plough,  at  608.  per  draught,  adding  for 

riding-horse  and  other  jobs,  60s., 21    0    0 

Oil,  grease,  and  tar,  for  one  year, 2  10    0 

Bath  or  other  composition  for  sheep  ;  440  sheep  at  1^  each,  2  15    0 

Money- wages  of  10  men-servants  for  the  1st  year,       .        .        .  74    0    0 

Do.  of  8  women,  L.6  each  for  the  1st  year,           .                         .  48    0    0 

Do.  of  other  field-workers  in  summer, 5    0    0 

Com  for  8  men,  to  new  com,  4  year, 30    0    0 

Oats  for  horses  from  May  to  har\'est,  45  qrs.,  at  20s.,           .  45    0    0 

To  Harvett  1844.— 

Thrashing-machine,  with  humraeller  and  bruiser,  6- horse  power 

water,  complete, 140    0    0 

If  steam  and  high  pressure,  L.210. 
If  horse,  L,120. 

Dressing-machine  or  fanners, 7    0    0 

1  Barn-steelyard  and  weights, 6    0    0 

1  Hand-hummeller, 0  10    0 

60  Corn-sacks,  at  2s., 600 

1  Sack-barrow,  with  wheels, 1  10    0 

2  Hand-barrows  for  lifting  sacks  of  com,  at  14s.,          .        .        .  18    0 

4  Bam  weights  for  filling  com,  at  Is.  6d., 0    6    0 

2  Oat  wire-riddles,  at  2s., 0    4    0 

2  Barley  do.  at  2s.  4d., 0    4    8 

2  Wheat  do.  at  3s.  3d., 0    6    6 

2  Sieyes,  do.  at  2s.  6d.> 0    5    0 

1  Slap-riddle,  at  2s., 020 

1  Bam-stool, 030 

1  Wooden  hoe,  for  raking  com  to  riddles, 0    10 

1  Large  bam-sheet, 0  12    0 

2  Chafi'-sheets, 070 

6  Bam  brooms, 030 

2  Com  shovels,  at  36., 0    6    0 

6  Sack  needles,  and  clue  of  twine, 0    2    0 

1  Furnace  pot  and  grate, 15    0 

1  Meal  ark, 300 

5  Bags  of  oat-meal  at  368.  per  bag, 9    0    0 

28  Pairs  of  shearers'  blankets,  at  7s.  6d., 10  10    0 

Carried  forward,        L.2,999    5    1 
VOL.  II.  4  p 
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Brought  forward.         L.2,999    J 

(I  Porridge  kits  fof  reapew,  iis..              U  18 

6  Milk  tina.  2s .  0  IS    ' 

«  tJranll  bocT  boirelti,  3g., 0  18 

1  (inntmss  for  largo  beer  bturel,            ......  03 

.loinrrrnndinasonB' work,  for  IJ  yew, 10     0 

Tenant's  bIiutu  of  the  expt'nse  of  druwin^  out  the  lenae.         .         .  10    0 

UBlf-j-ear'a  rent,  paid  Lnuinini  ISH 400    0 

Reapers'  irageR  upon  1>M  neree.  5s 45    0 

IncidoDtal  eipeDEes  for  1}  year,             30    0 

Draining .  SO     0 


During  tliifl  expenditure,  tbo  following  awniB  liivve  been  received  from 

Hie  farm : — 
2  YesTB  clip  of  wool,  270  deoccs  each  year,  ^  W)  ni 

32*J  lb.,  at  Is.  per  lb.,    . 
190  Shocp  Bold  at  40s.  each, 
20  Shoep  died  or  aturdied,  eold  for 
30  Fat  cattle,  at  L.16  eocb. 
PigB  sold  .... 


Mating  tbe  balance  of  outlay  t 


t  to 


.  L,2.7M  1 


The  (arm  iii;y  be  expected  to  ,',ield  tbi'  following  retume,  namely,  from 
30  Acrea  of  wheat,  at  33  bush,  per  oc.     =  124 
Deduct  for  seed,    ....  11 J 

112!  q".  at  ilB.,    LJK7  : 

60  Acres  Barley,  at  42  busb.  per  ac.    =^  315  qra. 
Deduct  for  seed  and  serveDts,  45  ... 


270 


34s., 


90  Acres  oats,  at  48i'.,  .         .         =  540  . 

Deduct  for  seed,  servants,  and  horses,  360  . 


>    0    0 
S  10    3 


cost  of  Sheep,  wool  included,      . 

.    L.391    0    0 

Cattle, 

330    0    0 

Pigs, 

20    0    0 

Extra  Stock, ... 

10    0    0 

Jll     u    u 

L.l,6«7  10    3 

From  which  Call  to  be  deducted  the  following'  ezpenses:- 

Wages  of  10  Men, L.42  0  0 

10  Woman, 70  0  0 

Harvesters, 45  0  0 

Carried  forward,         L.I57     0     0  L,1.G67  10    3 
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Brought  forward,  L.157    0  0  UlfiK  10    3 

AmouDt  of  Ale  and  Bread, 20    0  0 

Blacksmith, 18    0  0 

Carpenter^ 12    0  0 

Clover  seeds, 30    0  0 

Turnip  seeds, 3  13  6 

Bone-dust  and  lime,        .        .        .        .  82  10  0 

Rates,  taxes,  and  insurance, 30    0  0 

Milk  calves, 20    0  0 

Petty  expenses, 66    6  0 

L.439    9    6 

Add  1  Year's  rent, 800    0    0 

1,239    9    6 

Profit  for  maintenance, L.42d    0    9 

Being  15^  per  cent,  per  annum  on  the  capital  actually  expended  of  L.2744 :  10 : 1, 
and  12  per  cent,  on  the  gross  outlay  of  L.d546 :  16 : 1.  If  the  prices  of  grain  had  been 
calculated  at  those  of  last  years,  at  the  same  period,  the  above  balance  would  have 
been  reduced  L.113,  a  sum  equal  to  4  per  cent,  on  the  money  expended. 

The  sum  actually  passed  through  the  hands  of  the  new  tenant  in  the 
first  1^  year  after  entry  to  the  farm  is  L.7 : 1 :  10  per  acre,  and  that 
actually  laid  out  by  him  is  L.5  : 9 :  9}  per  acre ;  beside  the  sum  required 
to  furnish  his  house.  The  profit  derived  in  a  year  for  his  benefit  is 
L.428 :  0 : 9,  on  which  he  must  maintain  his  family ;  and  this  is  the  en- 
tire  sum  he  is  entitled  to  receive  every  year  as  a  return  for  the  capital 
he  has  expended ;  but  it  is  no  uncommon  tale  to  hear  farmers  lament- 
ing it  as  a  hardship,  when  they  are  unable  to  lay  by  from  10  to  15  per 
cent  on  their  capital,  keeping  out  of  view,  or  forgetting  all  the  while, 
the  maintenance  they  and  their  families  have  derived  from  the  farm — 
they  having,  in  fact,  supported  themselves  ere  any  of  the  produce  reached 
the  market.  The  slightest  consideration,  however,  will  make  it  evident, 
that  the  extent  of  the  demand  a  farmer  can  make  on  his  farm  is  a  per 
centage  on  the  capital  expended  by  him,  equivalent  to  that  received  by 
every  commercial  or  mercantile  man,  whatever  that  may  be ;  and  15  per 
cent,  is  considered  a  fair  return  on  ordinary  risks.  To  this  he  is  justly 
entitled ;  but  in  receiving  it,  he,  as  a  farmer,  always  possesses  the  advan- 
tage of  having  his  maintenance  on  the  spot,  without  first  having  to  un- 
dergo the  trouble  of  converting  his  goods  into  money,  and  of  then  going 
into  the  market  with  cash  in  hand  to  purchase  victuals  before  he  can 
support  himself  and  family.  The  agreeable  immunity  from  such  sort 
of  trouble  is  worth  something. 
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Having  fuirly  taken  possession  of  your  farm,  and  having  had  time  to 
look  about  you,  it  is  more  than  probable  that  some  part  of  the  farm  will 
be  in  a  rude  state,  and  not  in  harmonious  keeping  with  the  remainder ; 
in  which  case,  it  ghould  be  your  duty,  as,  no  doubt,  it  will  be  your  plea- 
sure, to  make  its  face  gay,  as  the  poet  has  it  who  has  just  been  quoted, 
with  the  embellishments  of  art. 

A  few  hints,  in  regard  to  the  easiest  way  of  making  rough  land  av^- 
able  to  the  plough,  may  prove  useful,  as  much  labour  may  be  expended 
on  work  of  this  kind  without  yielding  tlie  advantages  reasonably  to  be 
expected  from  it.  I  have  already  described  the  advantages  of  trenching 
rough  land  with  the  spade  instead  of  the  plough  in  (1201.),  and  have 
recommended  an  effectual  method  of  trenching  with  the  spade  (1202-3.), 
and  have  also  stated  the  cost  of  trenching  14  inches  deep,  in  the  woret 
cases,  to  amount  to  L.6  :  13 : 3  the  imperial  acre  (1204.).  You  will  find 
it  may  be  done  cheaper  in  anyother  way  jnst  to  be  mentioned. 

When  the  ground  consists  of  the  site  of  an  old  plantation,  it  is  impos- 
sible to  bring  it  under  the  plough  but  by  trenching,  in  the  first  instance, 
with  the  spade.  The  smallest  root  forms  an  insurmountable  barrier  to 
the  plough,  and  the  destruction  to  implements,  injury  to  horses,  and  the 
time  spent  in  removing  obstructions,  create  more  vexation  than  the 
outlay  of  money  in  trenching  can  inconvenience  any  &rmer  who  has  a 
sincere  desire  to  improve  land  ;  for  if  he  has  no  spare  cash,  he  should 
not  attempt  the  improvement  of  waste  land. 

In  like  manner,  when  it  has  been  ascertained,  by  the  sinking  of  ptts 
(1203,),  that  the  subsoil  contains  a  great  many  stones,  whether  large  or 
small,  and  though  the  ground  may  not  have  been  the  site  of  a  planta- 
tion,  or  of  even  large  shrubs,  it  should  still  be  trenched,  in  preference 
to  being  ploughed.  In  ploughing  gt<my  ground,  irrespective  of  other 
obstructions,  the  plough  meets  such  opposition  from  large  stones  as  to 
stop  its  progress  instantaneously,  and  the  shock  not  only  endangers  the 
safety  of  the  implement,  but  injures  the  shoulders  of  the  horses,  and  the 
animals,  moreover,  feel  their  entire  frame  so  dreadfully  shaken,  as  to 
render  them  quite  timid  when  afterwards  put  to  similar  work  ;  and  even 
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when  only  small  stones  occur,  the  plough  cannot  maintain  its  hold  in 
the  ground,  but  is  easily  and  constantly  thrown  out,  so  that  the  plough- 
ing is  either  imperfectly  executed,  or  much  time  is  lost  in  remedying 
failures. 

Nay,  independently  of  tree-roots  and  numerous  stones,  ground  that 
has  grown  brushwood,  such  as  hazel,  alder,  or  birch,  or  even  large  broom 
and  whin,  is  ploughed  with  much  difficulty  and  little  satisfaction.  I 
have  tried  the  ploughing  of  whinny  ground  intermixed  with  bushes  of 
birch,  and  been  glad  to  relinquish  the  task ;  it  being  truly  painful  to  see 
the  horses  stopped  every  few  minutes  with  sudden  jerks,  the  ground 
being,  after  all,  only  irregularly  laid  over,  and,  in  some  places,  merely 
scratched  with  the  points  of  the  coulter  and  sock.  Employed  in  such 
work,  the  wind  of  2  valuable  horses  of  my  own  was  completely  destroyed. 
They  did  not  work  together,  and  blame,  therefore,  was  not  attributable 
to  their  drivers ;  but  the  keen  temperament  of  the  willing  animals  urged 
diem  to  persevere  in  a  work  which  was  really  beyond  their  strength  to 
overcome  ;  and  as  long  as  horses  go  on  in  work,  any  injury  sustained  by 
them  is  not  observed  until  it  produces  effects  beyond  the  reach  of  cure. 

In  all  these  cases,  then,  I  would  earnestly  recommend,  both  on  the  score 
of  humanity  to  horses,  and  of  superiority  of  work,  to  trench  the  ground 
with  the  spade,  instead  of  attempting  to  plough  it.    In  the  act  of  trench- 
ing, the  roots  of  trees  and  brushwood,  and  every  stone,  to  the  depth  of 
14  or  16  inches,  should  be  laid  upon  the  smrface  of  the  trenched  ground. 
Trenching  may  be  executed  in  any  season ;  but  to  allow  time  for  after 
operations,  it  is  best  done  in  the  long  dry  days  of  summer,  and  should 
be  finished  by  early  autumn.     Excepting  knolls  of  gravel,  resting  on  a 
gravelly  substratum,  there  is  scarcely  any  waste  land  in  this  country  but 
requires  draining.     In  some  localities,  as  in  Kincardineshire,  it  is  pos- 
sible to  trench  up  as  many  stones  as  will  thorough-drain  the  ground  ; 
but  the  ordinary  probability  will  be,  that  as  many  stones  will  be  obtained 
as  will  assist  the  draining  to  a  considerable  extent.     To  ascertain  the 
nature  of  the  subsoil  at  the  depth  to  which  the  drains  should  be  sunk, 
namely,  30  inches,  2  or  3  drains,  according  to  the  extent  of  the  ground, 
should  be  opened  from  the  lowest  to  the  highest  side  of  the  ground,  and, 
on  examination  of  the  nature  of  the  materials  under  the  soil,  it  should 
be  determined  whether  30  inches  will  be  a  sufficient  depth  for  the  drains 
(909.) ;  and,  at  the  same  time,  it  should  be  decided  at  what  distances  the 
drains  should  be  placed  (935-39.).     On  determining  in  this  manner  on 
the  depth  and  numbers  of  drains  required  to  render  the  land  thoroughly 
dry,  it  will  be  necessary  to  ascertain  whether  as  many  stones  have  been 
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trenched  up  as  will  supply  the  drains  with  sufficiency  of  materials.  If 
no,  then  the  fiatest  stones  should  be  selected  to  form  the  soles,  and  a 
conduit  built,  or  triangular  couplings  with  flat  stones  placed  upon  the 
soles.  The  probability  is,  that  tfie  stones  destined  to  fill  the  drains  will 
require  breaking  with  a  hammer.  Should  the  quantity  of  stones  evi- 
dently appear  inadequate  to  fill  the  drains,  the  bottom  should  be  laid 
with  drain-tiles  and  solus,  and  tlie  stones  placed  carefully  above  tiicm  in 
t'qual  proportion  in  each  drain.  The  entire  arrangement  of  the  drains, 
in  regard  to  the  directions  of  the  uiaJn  and  small  drains,  and  their  con- 
nection with  each  other,  as  also  the  filling  in  of  the  loose  materials,  should 
he  conducted  as  directed  in  the  article  on  draining,  page  482  of  volume 
first. 

A  method  of  trenching  land  has  been  recently  introduced  into  Scot- 
land, which  deserves  attention,  both  on  account  of  its  efficiency  and 
cheapness.  It  consists  of  marking  off  a  piece  of  the  rough  ground  equal 
in  breadth  to  a  future  ridge.  A  trench  of  about  3  feet  is  then  marked 
off  with  a  line  across  the  ridge-breadth,  and  notched  with  the  spade. 
The  first  spit  of  earth  which  removes  the  surface  of  the  trench  is  carried 
off  to  the  side  of  the  field  where  the  trenching  will  terminate.  The  first 
spit,  when  removed  with  a  trenching- spade,  will  be  from  10  to  12  inches 
in  depth.  The  trench  being  thus  cleared  of  its  upper  surface,  its  sub- 
soil is  stirred  with  gratpt,  or  forks,  afi  they  are  called  in  £agland,  having 
long  and  strong  prongs,  14  or  15  inches  in  length.  The  graips  are  used 
in  the  same  manner  as  the  spade,  but  instead  of  the  earth  being  lifted 
up  whole,  as  with  the  spade,  it  is  cut  in  pieces  with  the  prongs,  except 
in  strong  clay,  and  every  stone  in  it  brought  to  the  surface.  The  earth 
not  being  lifted  up  and  tamed  over,  the  labour  required  to  stir  the  sub- 
soil  16  inches  deep  is  not  greater  than  ordinary  delving  of  the  ground. 
In  stirring  the  subsoil  with  the  graip,  the  2  men  employed  work  side  by 
side,  and  assist  each  other  in  breaking  the  ground  when  it  rises  in  lumps, 
or  in  bringing  the  larger  stones  to  the  surface.  After  the  trench  has 
been  gone  over  in  this  manner,  the  stones  are  laid  along  the  side  of  the 
ground  which  is  being  trenched,  and  also  of  the  last  trenched  ridge.  An- 
other trench  ts  then  lined  off  and  notched,  and  the  soil  removed  by  the 
spade,  and  placed  with  its  surface  undermost  upon  the  subsoil  which  has 
just  been  stirred  and  freed  of  stones  by  the  forks.  The  advantages  of 
this  mode  of  trenching  is  apparent,  in  its  keeping,  in  the  first  place, 
the  subsoil  undermost,  while,  in  the  next  place,  the  ground  b  entirelv 
stirred  to  the  depth  of  at  least  24  inches,  and  wholly  freed  of  stones ;  and 
this,  in  the  last  place,  is  a  great  advantage  in  new  trenched  ground. 
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which  is  not  easily  passed  over  with  loaded  carts.  The  stones  being  laid 
in  a  row  at  every  breadth  of  a  ridge,  are  ready  for  the  use  of  drains,  and 
this  trouble  is  included  in  the  cost  of  trenching,  and  is  a  deduction 
from  its  cost ;  and  in  most  strong  soils  as  many  stones  will  be  obtained 
in  this  manner  as  will  suffice  to  thorough-drain  the  land  ;  but  if  not,  suf- 
ficient will  be  found  to  form  a  protective  covering  to  tiles  and  tile-soles. 
Men  undertake  to  trench  ground  in  this  manner  for  L.2,  8s.  the  impe- 
rial acre,  and  this  being  the  case,  it  is  a  much  cheaper,  and  a  far  more 
efficient,  mode  of  bringing  in  rough  ground,  than  by  any  application  of 
the  plough.  When  the  ground  is  very  stony,  a  2-pronged  graip  is  em- 
ployed, as  meeting  with  less  resistance.  Strong  clay  is  apt  to  rise  in 
large  lumps,  but  which,  when  raised,  can  easily  be  severed  by  a  thrust  or 
two  of  the  graips  through  it.  The  hardest  moor-band  pan  can  be  pene- 
trated and  broken  with  such  graips.  Their  cost  is  5s.  each,  and  they 
will  last  for  years  with  occasional  repairs  of  the  points  of  the  prongs ;  if 
not  made,  however,  of  good  materials,  they  will  inevitably  be  fractured 
in  work  either  in  the  handle  or  prongs. 

Trenching  is  practised  in  Flanders,  not  only  in  rough  ground,  but  in 
particular  districts,  in  the  ordinary  course  of  rotation.  "  This  remark- 
able practice,"  says  Dr  Radcliff,  *'  is  confined  to  the  lighter  soils,  and  is 
unused  where  the  strong  clay  prevails.  In  the  districts  in  which  it  is 
adopted,  the  depth  of  the  operation  varies  with  that  of  the  soil ;  but  till 
this  shall  have  arrived  at  nearly  2  feet  of  mellow  surface,  a  little  is  add- 
ed to  it  each  trenching,  by  bringing  to  the  top  a  certain  proportion  of 
the  under  stratum,  which,  being  exposed  to  the  action  of  the  atmosphere, 
and  minutely  mixed  with  a  soil  already  fertilized,  gradually  augments 
the  staple  till  the  sought-for  depth  be  acquired.  In  the  Pays  de  Waes 
there  seem  to  be  little  necessity  for  any  farther  deepening ;  but  the  repe- 
tition of  the  practice  itself  is  as  periodical  as  the  recommencement  of 
the  rotation.  It  is  performed  with  a  spade,  the  iron  of  which  is  15 
inches,  and  the  handle  2  feet  in  length.  The  labourer  standing  on  the 
last  formed  trench,  with  his  left  hand  at  the  bottom  of  the  handle,  and 
his  right  near  the  top,  by  the  weight  of  his  body,  and  without  the  assist- 
ance of  his  foot,  sinks  the  spade  about  18  inches,  and,  standing  sideways, 
throws  o£r  the  soil  with  a  peculiar  sleight  and  turn  of  the  wrist,  so  as  to 
lodge  it  in  an  oblique  position  in  the  trench,  and  against  the  preceding 
line  of  work,  retiring  as  he  casts  it  from  the  spade,  and  thereby  effect- 
ing some  little  mixture  of  the  2  strata,  though  the  upper  surface  is,  at 
the  same  time,  placed  below  the  other. 

"  The  object  of  this  practice  is  not  only  to  let  a  surface  rest  that  has 
been  7  or  8  years  employed  in  the  production  of  various  crops,  but  to 
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bring  anotlier  iuto  action,  wliioh  lias  not  merely  had  the  advantage  of 
repose,  but  the  enrichment  of  a  considerable  portion  of  manure,  which, 
in  a  porous  soil,  cannot  have  failed  to  find  its  way  to  the  lower  stratum. 
To  the  universality  of  tlie  habit  for  ages  back,  much  of  the  fertility  of 
the  Pays  de  Waes  is  to  be  attributed.  It  is  particularly  observable. 
thiit  in  any  district  where  treachuig  takes  place,  tlie  quantum  of 
manure  is  diminished,  and  the  number  of  ploughings  are  less,  so  that, 
eventually,  it  is  not  so  expensive  a  process  as  at  first  view  it  may  ap- 
pear :  nevertheless,  a  fair  proportion  of  manure  is  considered  essential 
in  the  tirst  season  ;  for  though  the  under  stratum  has  not  only  had  a 
long  exemption  from  duty,  as  well  as  the  annual  acquisition  of  such 
l»irts  of  the  manure  as  may  have  been  drained  through  the  upper  soil, 
yet  it  possesses  a  coldness  which  requires  a  stimulant  to  bring  it  into 
action, 

"  The  soil  which  has  undergone  this  operation  is  easily  worked,  and 
the  truucliing  seems  to  go  forward  expeditiously  ;  indeed,  in  any  of  the 
light  and  deep  soils,  the  labour  is  not  severe.  In  the  Pays  de  Waes  it 
is  performed  by  the  piece,  to  the  depth  of  16  inches,  for  about  L-1, 12s. 
the  English  acre.  The  cheapness  of  the  execution  is  a  great  encourage- 
ment to  the  practice ;  but  this  turns  upon  the  price  of  labour,  wbich,  ia 
this  district,  is  15d.  a-day,  and  chiefly  upon  the  facility  of  a  loose  and 
pulverized  soil.  Some  have  sought  to  economise,  by  the  use  of  2  ploughs, 
the  second  working  to  a  considerable  depth  ;  but  the  objection  made  to 
this  by  skilful  farmers  in  the  vicinity  of  St  Nicolas  was,  that  sufficieot 
depth  was  not  thereby  attained,  nor  were  the  2  strata  by  this  operation 
sufficiently  blended ;  for  though,  by  the  spade,  they  are  made  to  change 
places,  yet  by  the  oblique  manner  in  which  the  mould  is  placed  in  the 
trench,  a  certain  degree  of  mixture  of  the  upper  and  under  soil  is  ef- 
fected, which  is  considered  of  importance."  • 

Land  so  trenched  and  drained,  and  which  operations  may  be  conti- 
nued during  the  winter  and  early  spring,  should  bear,  for  its  first  crop, 
potatoes  or  turnips ;  and  of  these  I  would  prefer  turnips,  because  the 
drained  land  having  that  crop  eaten  upon  it  by  sheep,  will  at  once  he 
put  into  a  state  of  fertility.  Oats  seem  to  be  the  favourite  crop,  for  the 
first  one,  with  improvers  of  soil,  ostensibly  because  it  assists  in  rotting 
turf  quicker  than  any  other ;  but  really  because  remuneratioQ  for  the 
outlay  is  desiderated  at  unce — a  laudable  motive  only  when  exercised 
in  proper  time.  It  is  out  of  the  question  to  attempt  winter  wheat  upon 
soil  in  that  loosened  state  at  so  late  a  period  of  the  year,  even  though  a 

■  RadclilT's  Report  on  the  Agriculture  of  Fluidera,  pp.  166  9. 
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sufficient  quantity  of  manure  should  be  at  hand ;  and  the  soil  cannot  be 
sufficiently  pulverised  by  spring  to  ensure  success  in  barley.  In  regard 
to  oats,  however,  the  favourite  crop,  they  do  not  succeed  well  on 
trenched  ground,  their  pabulum  being  situate  in  turf,  which  is  buried  in 
the  trench.  Let  it  be  decided  then,  that  turnips  are  the  most  advisable 
crop  under  the  circumstances.  Should  the  draining  have  been  accom- 
plished early  in  winter,  in  order  to  preserve  the  surface  of  the  land  dry, 
it  should  b^  feered  and  gathered  up  from  the  flat,  fig.  133,  (824.),  with 
a  very  light  furrow,  the  hint-end  furrows  neatly  cleared  out,  and  gaw- 
cuts  formed  in  all  the  hollows,  and  across  the  lower  head-ridge  into  the 
adjoining  open  ditch ;  in  which  state  it  will  remain  safe  all  winter  until 
spring  arrive,  when  it  should  receive  a  harrowing,  and  the  drills  formed 
and  dunged,  and  the  seed  sown,  as  described  for  turnip  husbandry,  in 
section  61,  p.  743  of  volume  second. 

When  waste  land  consists  of  grass  free  of  wood,  and  however  imeven 
the  surface  may  be,  the  best  plan  is  to  plough  it  early  in  winter,  with 
a  neat  light  furrow,  sufficiently  narrow  to  make  the  furrow  slices  lie 
close  against  each  other.  In  spring  it  should  be  sown  with  common 
oats,  in  whose  stubble  the  land  should  be  drained  and  levelled,  where 
necessary,  with  the  spade  in  winter,  and  wrought  in  the  manner  described 
above  for  turnips  next  season.  In  such  a  case  the  plough  can  operate 
effectually,  and  oats  will  rot  the  turf  at  once,  and  bring  the  surface  into 
a  proper  state  to  be  drained  and  levelled. 

In  the  improvement  of  soil,  it  is  desirable  to  have  its  surface  as  even 
as  practicable,  so  that  all  sudden  hollows  and  heights  should  be  removed. 
No  hollow  should  be  filled  up  without  a  drain  being  made  in  it,  in  the 
first  instance,  to  take  away  the  water  that  will  naturally  tend  towards  it ; 
and  no  height  should  be  lowered  without  having  the  surface  upon  it  re- 
placed upon  the  lowered  substratum. 

In  levelling  high  gathered-up  crooked  ridges,  much  precaution  is  re- 
quisite, because  the  soil  which  is  exposed  after  the  lowering  of  the  ridges 
has  taken  place,  will  take  a  considerable  time  to  be  brought  into  a  state 
of  fertility ;  and  this  is  specially  the  case  with  clay  soils.  There  is  a 
mode,  however,  of  levelling  such  ridges  which  avoids  this  inconvenience, 
and  is  thus  described  by  Mr  James  Carmichael,  of  Baploch  farm,  near 
Stirling ;  but  I  must  first  premise,  that  the  land  should  be  thorough- 
drained  before  an  attt^mpt  is  made  of  levelling  high  ridges.  ^'  In  winter, 
ploughing  the  land  intended  to  be  levelled  and  straightened  in  the  suc- 
ceeding summer,  the  plough  was  entered  in  the  side  of  the  ridge,  ex- 
actly in  the  middle  between  the  crown  anil  the  open-furrow;  and  thus 
{  of  the  ridge  wsis  ^alhcred  up  from  the  open -furrow  on  each  ridge,  while 
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the  open-furrow  was  loft  as  oiten  and  deep  as  possible.  The  remuining 
^  of  the  ridjja  waa  then  cloven  down,  the  crown  being  laid  coinpiet«ly 
bare,  so  that  every  ridge  was  divided  into  2.  The  work  thus  remained 
high  and  dry  during  the  winter.  In  May  or  June  following,  the  plough 
was  made  to  gulhvr  iip  the  soil  about  2  feet  on  each  side  of  the  crown 
of  the  ridge,  upon  whit-h  the  subsoil  was  thus  completely  exposed  for 
about  B  feet  in  breadth.  This  bared  space  on  the  crown  was  then 
ploughed  up  into  drills,  and  removed,  either  by  shovels  or  with  a  2-liorso 
levelling-box,  into  the  deep  open  fiirrows.  The  plough  was  again  era- 
ployed  to  make  drills  in  tho  crown,  and  the  sul^soil  removed  into  the 
open-furrows;  and  the  same  operation  was  repeated  as  often  till  the 
open-furrows  wore  raised  apparently  above  the  level  of  the  crowns.  This 
being  done,  part  of  the  formerly  accumulated  soil  on  tho  sides  of  the 
ridges  was  clorrii  ditvn  by  the  plough  upon  tho  recently  removed  sub- 
soil in  the  open-furrows,  on  the  one  hand,  and  upon  the  bared  crowns 
on  the  other  hand.  The  land  was  then  cross-harrowed,  and  twice  cross- 
ploughed,  and  harrowed  alternately  as  deep  as  possible,  and  all  ioeqoa- 
lities  removed  bel'ore  the  ridges  were  re-fonned  straight. 

"  Tho  whole  process  is  exceedingly  simple,  and  its  advantages  are 
perfectly  obvious ;  for  while  every  partiLJe  of  the  original  surface  is  thus 
carefully  preserved,  the  subsoil  is  so  sparingly  and  equally  incorporated 
with  it,  that  not  a  doubt  can  remain  of  the  beneficial  result  of  the  ope- 
ration. Where  the  ridges  have  been  very  broad  and  high,  it  will  be 
found  necessary  to  remove  part  of  the  subsoil  from  the  sides  of  the 
ridges  also  after  the  crown  has  been  refilled,  particularly  when  the  sab- 
soil  is  tilly ;  but  this  is  easily  performed  by  2  or  3  women  or  boys  going 
after  the  plough,  and  throwing  the  remains  of  till  tonied  up  into  the  fur- 
rows ;  or,  should  the  ridges  be  too  broad  for  this,  the  levelUng-box  will 
effect  the  purpose." 

The  labour  attending  this  operation  will  depend  on  circumstances, 
such  as  the  breadth  and  crookedness  of  the  ridges,  and  the  strength  of  the 
clay  soil.  In  dry  weather,  the  operation  will  be  more  expeditiously  and 
better  done  than  in  wet,  the  soil  being  rendered  light  by  the  heat  of  the 
sun ;  and  in  changeable  weather  no  more  subsoil  should  be  ploughed  than 
can  be  removed  during  the  coiu^e  of  the  day.* 

Besides  larger  inequalities  of  surface,  there  are  minor  ones  which 
require  emendation  in  the  improvement  of  the  soil,  and  the  neglect 
of  which  renders  the  surface  of  arable  land  unpleasant  to  the  sight. 
The  inequalities  I  allude  to,  are  slight  hollo^ws,  low  heights  running 

*  Priie  Euiji  of  the  Highluid  uid  Agricultunl  Sodaty,  vol.  ii..  p.  37-9. 
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across  several  ridges,  oDe  side  of  part  of  a  ridge  higher  than  the  other, 
the  head-ridge  at  the  lower  end  of  a  field  higher  than  the  ends  of  the 
ridges,  and  such  like  anomalies.  The  only  method  of  getting  quit  of 
these  inconveniences  is  by  the  use  of  the  levelliii^-boZj  figured  and  de- 
scribed below  by  Mr  Slight.  It  is  easily  used,  and  its  efi^eets  are  satis- 
factory. The  plough  is  first  made  to  turn  over  the  soil  lightly  on  the 
height  to  be  removed,  the  levelling-box,  worked  by  a  pair  of  horses, 
then  follows,  and  takes  up,  from  one  end  of  the  ploughed  ground,  as 
much  soil  as  it  can  contain,  the  conductor  holding  by  the  stilts  or  handles. 
On  arriving  at  the  hollow  place  to  be  filled  up,  the  box  is  made  by  the 
conductor  to  capsize,  and  get  quit  of  its  load  of  earth,  and,  when  empty, 
levels  the  earth  smooth  with  the  surface,  on  passing  over  it.  Of  the  2 
sorts  of  levelling-boxes,  that  figured  below  is,  in  my  opinion,  the  most 
handy.  It  is  easily  filled  by  raising  the  handles  a  little,  and  giving  the 
scoop  a  catch  of  the  mould.  It  is  as  easily  transported  to  its  destined 
spot,  by  leaning  a  little  weight  upon  the  handles,  which  causes  the  box 
to  travel  on  its  keel.  It  is  as  easily  upset,  when  arrived  at  its  destined 
place,  by  raising  the  handles  a  little,  when  the  ground  catches  the  scoop 
and  overturns  the  box,  the  handles  striking  against  and  resting  upon 
the  stretcher.  The  box  may  be  returned  to  its  working  position  on  its 
bottom  inmiediately,  or  it  may  move  along  upon  its  mouth,  smoothing 
the  surface  till  it  reaches  the  ploughed  soil,  when,  by  a  sudden  jerk  of 
the  rope  attached  to  one  of  the  handles,  it  regains  its  working  position. 
In  all  these  movements  the  horses  need  not  be  stopped,  but  may  pro- 
ceed firom  one  place  to  another  without  the  least  trouble,  while  the  box  is 
filling  and  emptied  by  the  conductor.  The  other  sort  of  box  has  mov- 
able handles,  which  are  slipped  off  and  on  to  gudgeons  of  iron,  projecting 
from  the  side  of  the  box.  When  the  handles  are  let  free  of  the  gudgeons 
by  the  conductor,  the  box  easily  capsizes ;  but  unless  the  horses  are 
stopped,  there  is  difiiculty  in  shipping  the  handles  quickly  upon  the 
gudgeons,  and  which,  if  not  quickly  done,  when  the  box  regains  its 
working  position,  the  edge  of  the  scoop  will  again  bite  the  ground,  and 
capsize  the  box  again ;  and  will  thus  continue  to  be  overturned  until  the 
handles  are  fastened  on  the  gudgeons.  The  stopping  of  the  horses  for 
this  purpose  necessarily  loses  time. 

[The  levelling-box  or  scoop, — ^Fig.  600  is  a  pioneering  implement  used  prin- 
cipally for  the  more  expeditious  removal  of  earth  from  one  part  of  a  field  to 
another,  where  it  is  found  requisite  to  reduce  the  height  of  that  part  for  the 
purpose  of  raising  the  surface  of  an  adjoining  hollow,  when  the  surface  has 
been  found  inconveniently  unequal  for  ploughing.  The  implement  is  one  of  con- 
siderable importance  wherever  such  operations  are  required;  for  in  point  of 
economy  it  has  been  found,  even  in  extensive  engineering  operations,  to  excel 
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any  other  mode  of  renioring  earth  williui  short  limiU.     Its  proportions  and 
dinietisioiis  are  verjr  rariable,  aocording  to  the  nature  of  the  etaS  to  be  remored, 


and  the  distatico  it  may  be  oarriod,  and  also  whether  worked  by  one  or  two  horses. 
The  figure  represents  one  of  the  latter  kind,  furnished  with  fixed  handles  and 
draught-chains.  The  dimensions  of  such  a  scoop  will  be  3}  feet  wide  at  the 
front  or  cutting-edge  a  a,  diminished  to  3  feet  3  inches  at  the  back  b  b,  which 
may  be  1  J-  feet  in  depth.  The  two  sides  La.ba,  having  the  same  depth  whera 
they  join  the  back,  are  ciii-ved  ufV  (d  nothing  at  tho  front.  It  is  retjuisito  for 
strength  that  it  be  made  of  h&rd  wood ;  but  the  common  willow,  from  its  tongh' 
ness  and  lightness,  is  perhaps  better  adapted  than  any  other  wood  for  this  pur- 
pose, and  the  thickness  should  not  be  less  than  1^  inch.  The  sole  of  the 
scoop  is  armed  with  a  strong  shoeing  of  iron  covering  a  breadth  of  4  to  6  inches 
of  the  fore- part  above  and  below,  and  terminating  in  a  sharp  cutting  edge.  Two 
skeds  or  bolsters,  3  inches  in  length  and  4  inches  in  breadth,  are  fixed  on  the 
lower  side  of  the  sole,  thinned  off  forward  to  give  facility  of  entrance  in  the  soil 
to  the  cutting-edge  of  the  scoop,  and  upon  which  it  runs  like  &  sledge  when 
filled.  All  (he  coi'nors  are  strongly  bound  with  iron  plates,  and  the  skeda  upon 
which  it  runs  are  covered  with  strong  sheet  or  hoop  iron.  The  handles  be,  be, 
of  6  feet  in  length,  arc  bolted  to  the  sides,  and  so  fitted  as  to  bring  the  eitre- 
nuties  c,  r,  to  a  convenient  distance  for  being  held  in  the  hands  of  the  conduc> 
tor.  The  draught -chains,  with  their  stretcher  d,  are  attached  to  an  eye-bolt 
or  a  staplo  in  either  side  of  the  scoop,  and  to  the  stretcher  the  common  swing- 
tree  yoke  is  appended  either  for  one  or  two  horses.  In  working  this  form  of 
the  levelling -scoop,  when  the  conductor  wishes  to  fill  it,  he  allows  the  handles  to 
rise  so  much  as  to  allow  the  edge  a  a  of  the  sole  to  bite  the  ground,  and  on 
being  thus  drawn  forward  by  the  horses,  the  box  is  filled  to  any  desired  extent, 
when,  by  the  handles  being  pressed  down,  the  front  edge  is  relieved  from  the 
ground,  and  the  machine  travels  on  upon  its  skeda.  When  it  has  arrived  at  ths 
place  of  discharging,  the  horses  may  be  stopt  or  not,  and  on  the  conductor  lift- 
ing up  the  handles,  the  contents  from  the  bos  are  discharged,  and,  returning  it 
to  its  travelling  position,  the  operation  is  repeated. 

The  levelting-scoop  is  frequently  fitted  up  in  a  manner  somewhat  different 
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from  this,  as  regards  the  mode  of  working  onlj,  whereby  it  takes  the  charac- 
ter of  a  tilting  machine.  In  this  form  the  chief  difference  is  in  the  mode  of 
attaching  the  handles.  A  strong  gudgeon  is  fixed  in  each  side  at  the  place 
of  attachment  of  the  chain  ;  and  the  terminations  of  the  chains  being  an  eje- 
bolt  or  link,  it  is  passed  upon  the  gudgeon.  The  handles,  in  place  of  being 
fixed  to  the  sides,  have  an  eje  formed  in  their  end  and  strengthened  with  iron, 
which  passes  also  upon  the  gudgeon,  and  are  held  there  by  a  washer  and  cutter. 
A  second  pair  of  gudgeons  are  strongly  fixed,  one  upon  each  comer  of  the  box  at 
the  back,  in  a  position  that  will  pass  through  the  handles  when  they  are  at  a 
proper  height.  The  handles  are  here  also  pierced  and  defended  with  iron,  so  as 
to  slide  freely  off  and  on  upon  these  gudgeons,  and  their  extremities  brought 
as  before  to  a  convenient  width.  With  these  arrangements,  when  the  conduc- 
tor is  guiding  the  scoop  to  the  place  where  it  is  to  be  filled,  he  keeps  the  handles 
upon  the  two  last  described  or  hind  gudgeons ;  and  when  filled  and  conveyed  to 
the  place  of  discharge,  with  the  horses  still  moving  on,  he  raises  the  handles  till 
the  edge  of  the  scoop  bites  the  ground,  when  he  immediately  spreads  the  handles 
till  they  leave  the  hind  gudgeons  (but  retains  them  in  his  hands),  and  as  the 
horses  move  forward  the  box  is  tilted  over,  turning  upon  the  edge  of  the  scoop  as 
a  fulcrum,  and  the  contents  are  discharged.  The  box  is  now  bottom  upwards, 
but  as  it  is  furnished  with  two  prongs  rising  a  few  inches  above,  and  attached 
to  the  back  of  the  box ;  these  now  take  the  ground,  and  in  their  turn  become  a 
fulcrum,  upon  which  the  box  is  righted  by  the  still  forward  motion  of  the 
horses.  When  so  righted,  the  conductor  ships  the  handles  upon  the  hind  gud- 
geons and  proceeds  as  before.  It  will  be  observed  that  the  handles  always  re- 
main upon  the  lower  or  principal  gudgeons  along  with  the  draught-chains. — 
J.  S.] 


87.   OF  FARM  BOOK-KEEPING. 

*'  Let  it  be  booked  with  the  rest  of  this  day's  deeds.*' 

II.  Kino  Hsnrt  IV. 

It  has  long  been  alleged,  that  of  all  classes  of  men  in  business,  none 
know  the  actual  state  of  their  affairs  so  imperfectly  as  farmers ;  because, 
as  is  also  alleged,  they  neglect  to  adopt  any  system  of  book-keeping.  It 
must  be  owned  that  these  allegations  against  farmers,  as  a  class,  are  too 
well-founded.  It  is  too  true,  that  in  any  given  day  they  could  not  tell 
the  exact  state  of  their  affairs ;  and  it  is  equally  true,  that  they  do  not 
practise  any  regular  system  of  book-keeping. 

It  must  be  admitted,  however,  on  the  other  hand,  that  many  obstacles 
stand  in  the  way  of  farmers  adopting  such  a  system  of  book-keeping 
as  would  present  a  correct  value  of  their  capital  on  any  given  day.  It 
is  easy  for  the  manufacturer  or  mercantile  man  to  estimate,  at  any  time, 
the  market  value  of  every  article  in  his  wareroom  for  which  he  may 
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e  or  has  paid  cush.  Not  so  with  the  former.  There  are  many 
articles  produced,  and  many  operations  performed  on  the  farm,  of  the 
pecuoiary  value  of  which  no  just  estimate  can  he  made.  Ha  cannot 
estimate,  for  example,  the  value  of  every  stone  of  straw  given  daily  to 
bis  live-Btoctt  as  fodder  or  as  litter;  he  conid  not  even  weigh  every  stone 
so  bestotved;  and  the  ditSi?uIty  of  making  a  correct  estimate  is  increased, 
when  he  is  not  allowed  to  soil  straw.  Hu  cannot  estimate  the  accumu- 
lated amount  of  labour,  both  manual  and  mechanical,  bestowed  on  every 
acre  of  land,  before  it  yields  its  produce,  when  he  does  not  daily  hire  the 
labour  of  the  people,  nor  purchase  the  food  of  the  animftls  which  perform 
it.  He  cannot  ascertain  the  value  of  every  cubic  yard  of  manure  pro- 
duced on  the  farm,  whether  in  composts  or  in  the  court-yards,  when  he 
is  not  allowed  to  dispose  of  it  at  market;  nor  can  be  make  a  compara- 
tive estimate  of  it  when  hrst  taken  to  the  dunghill,  and  when  applied 
to  the  soil  after  being  fermented.  He  cannot  put  a  value  on  every  tow 
of  turnips  and  other  green  fodder  consumed  by  stock,  nor  can  he  weigh 
every  ton  so  used.  He  cannot  put  a  jnst  estimate  on  the  value  of 
pasture-  I  do  not  moan  to  say  that  the  intrinsic  weight  of  all  these 
articles  could  not  possibly  he  ascertained,  for  they  could  certainly  all  be 
weighed  on  a  steelyard  ;  but  it  is  clear  that  their  money  value  cannot 
be  ascertained,  because  the  farmer  has  no  means  of  instituting  a  com- 
parison between  the  value  they  cost  him  and  tbeir  market  volne,  which 
includes  profit ;  for  ^ce  it  is  by  means  of  the  produce  of  the  farm  the 
farmer  is  enabled  to  present  a  surplus  produce  at  market,  it  is  evident 
he  should  not  estimate  the  produce  consumed  on  the  farm  at  the  mar- 
ket value  of  the  produce  sold,  the  profit  on  which  being  realised  in  con- 
sequence of  using  the  produce  whose  value  is  recommended  to  be  ascer- 
tained. But  besides  all  this,  were  he  to  attempt  to  ascertain  the  vreight 
of  every  article  used  on  the  farm,  in  conjunction  with  its  ordinary  labour, 
without  the  employment  of  additional  bands,  he  would  soon  find  the  most 
important  operations  of  the  field  half  neglected ;  uid  were  be  to  employ 
additional  hands,  they  must  be  paid  for  the  special  purpose,  and  mi^t, 
perhaps,  incur  a  greater  expense  in  estimating  the  weight  of  articles, 
than  the  knowledge  of  the  estimate,  when  attained,  would  be  worth. 

Still  the  frankest  admission  of  the  real  difficulties  which  beset  the 
farmer  in  estimating  the  actual  value  of  the  produce  of  his  (arm  and  of 
its  expenses,  is  no  sufficient  dxcuse  for  his  neglecting  to  arrange  his 
accounts,  so  as  to  know  to  a  certainty  at  any  time  whether  he  is  gaining 
or  losing  on  his  capital.  Not  unfrequently  the  neglect  is  the  rwult  of 
sheer  indolence ;  but  in  many  cases  I  am  convinced  it  arises  solely  from 
the  parties  not  knowing  properly  how  to  set  about  keeping  accoonts.    It 
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was  perhaps  from  a  conyiction  of  this  latter  circumstance,  that  has 
prompted  several  persons  to  publish  systems  of  farm  book-keeping ;  but 
those  of  them  I  have  seen  are  much  too  complicated,  and  attempt  to 
embrace  many  more  objects  than  any  farmer  can  attend  to.*  They,  in 
fact,  endeavour  to  estimate  the  money  value  of  all  the  particulars  I  have 
enumerated  above,  and  which  is  estimated  as  a  non-essential  by  the  far- 
mer ;  and  if  this  be  a  true  estimate,  which  I  reckon  it  to  be,  the  attempt 
to  estimate  it  in  any  system  of  book-keeping  is  an  argument  against  the 
adoption  of  the  system,  even  by  those  farmers  who  keep  accurate  ac- 
counts of  all  their  money  transactions,  and  who  cannot,  in  truth,  be 
charged  of  neglecting  book-keeping. 

To  obviate  all  pretext,  on  your  part,  of  urging  the  objection  of  being 
unacquainted  with  any  system  of  book-keeping  which  would  suit  the 
farmer,  I  shall  describe  and  illustrate  one  that  is  not  theoretical,  but 
has  long  been  practised  by  farmers  of  acknowledged  skill  and  success 
in  their  profession ;  and  it  has  the  advantage  of  being  founded  on  the 
common  mode  of  book-keeping  taught  in  the  schools,  and  followed  in  the 
counting-houses  of  mercantile  people ;  so  modified,  however,  as  to  suit 
the. transactions  and  phraseology  of  the  farm. 

All  the  books  required  to  give  you  a  correct  idea  of  the  state  of  your 
affairs,  are  a  cash-book^  farm-account  hook,  corn- book,  stock-book,  and  la- 
bour-account-book  ;  and  a  ledger  is  also  required  for  open  accounts,  that 
is  to  say,  for  all  transactions  not  concluded  in  ready-money.  As  the 
affairs  of  life  are  usually  conducted,  a  ledger  must  be  used  for  all 
credit  transactions,  and  these  are,  perhaps,  much  more  numerous  than 
necessary,  though  the  dealings  of  farmers  are  conducted  more  upon  the 
ready-money  principle  than  those  of  most  people  in  business. 

Into  the  Cash-hook  is  entered  every  receipt  and  payment  in  cash  con- 
nected with  business.  The  following  is  an  example  of  how  it  should  be 
ruled  into  Dr.  and  Cr.  columns,  and  of  the  form  of  the  entries,  which 
are  purposely  varied,  to  embrace  almost  every  species  of  transaction 
connected  with  a  farm,  and  more  varied  than  they  are  likely  to  be  in  the 
time  specified.  The  narrow  column  beside  the  money  columns  contains 
the  page  or  folio  of  the  ledger  in  which  the  respective  accounts  referred 
to  are  opened.  The  balance  between  the  Dr.  and  Cr.  column  shews  the 
amount  of  cash  you  have  in  hand,  or  which  you  owe.  When  an  account 
is  posted  into  the  ledger,  a  small  mark,  such  as  a  cross  thus  + ,  is  made 
opposite  it,  to  shew  that  it  has  been  posted.  This  is  a  specimen  of  the 
cash-book. 

*  The  works  I  more  particularly  aUude  to,  are  those  on  farm  book-keeping,  by  the  lato  Mr 
Trotter  of  Dreghom,  in  Mid-Lothian,  and  by  Colonel  Munro  of  Poyntz,  in  Ross-shire. 
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■ 

CASH   BOOK. 

Ur. 

Or. 

1813. 

iXi 

Oct 

2. 

To   cash   OD  hand  nt  tlits  ilate,  being  balance 
brought  forward  from  lost  year's  account, 

L. 
27 

s. 
13 

4 

£. 

«.  i 

+ 

3. 

By  John  DickeoD,  farm-steward,  advanced  bim 
to  meet  outlays 

16 

3 

0  0 

4. 

To  farm,  received  from  Robert  Brown,  Dalkeith, 
for  oat?  sold  to  him  in  this  dny'e  nurket.   .     , 

26 

10 

3 

+ 

10. 

drawn  from  them  this  day,       ...     '     ,     . 

IB 

60 

0 

0 

By  fexta,  paid  harvest  expenses,  per  account,     . 
By  house    expenses,    advaoced  Mrs   Williams, 

90 

S  6 

11. 

housekeeper,  to  meet  current  outlay,     .     .     . 

10 

0  a 

+ 

13. 

To  Britiah  Linen  Company,  Edinburgh,  with- 

drawn from  them  for  purchMe  of  cattle,  &o.. 

16 

290 

0 

0 

14. 

31 

10  0 

„ 

chased  this  day  at  Jedburgh  (aa,       .... 

SS6 

10  0 

+ 

18. 

To  John  Thomson,  Leith,  received  from  him  for 

barley  sold  on  4th  instant, 

14 

34 

6 

0 

To  fiirm,  received  from  John  Maekie,  baker,  for 

wheat  sold  to  him  in  this  day's  market,     .    . 

73 

16 

0 

+ 

19. 

By  Britiah  Linen  Company,  Edinburgh,  deposit- 

37. 

ed  witli  them, 

16 

100 

0  0 

To  farm,  received  from  Thomas  Wightman,  sales- 

man, Morpeth,  for  sheep  sold  by  him  there. 

114 

15 

0 

28. 

fly  flirra,  paid  road-money  for  curreul  year,  per 

collector's  receipt,      .....'... 

By  Britiah  Linen  Company,  Edinburgh,  depoail- 

6 

19  0 

+ 

ed  with  them, 

16 

UO 

0  0 

Nov. 

1. 

To  form,  received  from  Thomas  Robertson,  corn- 
merchant,  for  grain  sold  to  htm  this  day,     .     . 

71 

8 

0 

+ 

By  British  Linen  Company,  Edinburgh,  deposit- 

8. 

ed  with  them  this  day, 

16 

70 

oe 

To  Meadowbank  Brewing  Company,  received 

from  thom  for  barley  sold  to  their  agent  on  the 

11. 

25th  ult 

17 

72 

0 

0 

By  farm,  paid  to  agent  of  Scottish  Union  Insu- 

insured  vrith  them  on  farm-stock,  crop,  &c.. 

6 

8  J 

Note.— ortbe  «bove  thare  i>  insured  on  the 

Knrm-hausc  nnd  Btcadiiig,  .     .     .  1^.900     0     0 

ThnuhinR  mill,  slesm  -  Engine,  ftrm- 

Block.  Bnd  crop, 1,700    0     0 

Together,         L..1,000     0     0 

By  farm,  paid  PubUc  Burdens,  viz.  :— 

Poor-rate,  30  months"  cess,      .     L.13  11     8 

proportion, 3     6     8 

la 

18  4;' 

Carried  forward, 

"^ 

8 

i 

710 

"t 
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CASB-BOOK— continued. 

1 

)r. 

Or. 

184a 

Not. 

+ 

22. 

Brought  forward, 
To  British  Linen  Company,  Edinburgh,  with- 
drawn from  them  for  pajraent  of  rent,  ser- 

16 

L. 
770 

500 
60 

8 
0 

0 

7 
0 

0 

L. 
710 

600 
126 

0 
9 

7 
0 

6 

Bj  form,  piud  one-lialf  jeax'a  rent  of  farm  duo 

To  fkrm,  received  from  the  landlord  allowance 
for  drains  due  at  this  time, 

By  &rm,  pwd  labour-^count  in  full  for  half  year, 
from  Whitsunday  to  Martinmas— 

Field-workers,       .    .    .    ■     ,      50    0    0 

L.104  10    0 
BlackTOiith's  account,  L.11    5    0 
Carpenter's        do,        10  li    6 

21  19    6 

1320 

8 

7 

1336 

14 

1 

To  save  the  columns  of  the  cash-book  being  encumbered  with  a  num- 
ber of  trifling  entries,  it  is  advisable  to  hare  a  separate  book,  which 
may  be  carried  in  the  pocket,  to  contain  small  payments  and  receipts. 
The  payments  consist  of  market  and  travelling  expentet,  including  tolls 
and  drink-money  given  to  the  men  when  they  go  from  home  with  horses 
and  carts.  They  consist  also  oi  postages,  stationery,  discounts,  commonly 
called  luck-pennies,  charity,  &c.  The  receipts  are  for  skins,  whether  of 
cattle  or  of  sheep  that  may  have  died  ;  for  mutton  sold  to  work-people; 
old  iron  sold  to  the  smith  or  founder,  and  such  Uke  articles.  The  ruling 
for  this  sort  of  book  is  simply  date  and  money  columns.  The  book  may 
be  named  the  Petty  cash-book.  Specimens  of  payments  and  receipts  may 
prove  useful;  and  first  ot payments. 

TRAVELLING  EXPENSES,  TOSTAGES,  &C. 


1A44.I 

r 

, 

'J. 

March 

10 

Coach  faro  lo  and  from  Edmburglj,    . 

1 

4 

6 

IH. 

Bill  at  M'Queen's  hotel,      . 

0 

17 

« 

SO. 

Tolls  to  Berwick,  und  share  at  Ordinary 

at  the  Red  Lion 

(t 

4 

<t 

April 

22, 

Tolls  and  drinks  to  4  men  to  Berwick, 

in  delivering  grain, 
Luck-penny  to  Wni.  Gray  on  a  hogg, 
Charity  to  Wanderin);  Jamie, 

(1 

6 

0 

June 

•20. 

(1 

1 

1) 

12. 

Aup. 

7. 

Sheet  of  postage-stamps,     . 

Sept. 

la. 

U  quire  thick  laid  4to,         .         .         . 

0 

H 

» 

16  dozen  envelopes 

0 

4 

0 

Sealing-wax 

3  bottles  Stephens'  blue  writing  fluid. 

Nov. 

11. 

*l 

1 

« 

Box  of  Stepbena"  sfeol  pens. 

HI 

4 

(lOOquiUs 

0 

*  ream  of  postage  hair-sheel*,     . 

1 

I 
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Of  petty  receipts,  thU  is  a  specimen  of  entries : — 

BKINS,  MUTTON.  &C. 


1  '■■ 

,. 

d. 

0 

12 

" 

0 

3 

0 

II 

1 

» 

n 

1 

a 

n 

1 

s 

n 

1 

G 

0 

' 

1) 

0 

1 

6 

0 

10 

0 

Skin  of  a  steer  that  died, 
Hogg  sold  lu  under — 


William  Wallace, 
Robert  Walkinsliaw, 
Betty  Jumesoii,     , 
Widow  Lftwrie,    , 
Used  hj  tlie  boiuo  i 


Bold  ebeep  skin  to  Jobn  Cliimside,      . 
Sold  3cwt.  old  iroD  caBtlnga  to  Jamei 
Cunuicliael,  fouiider,  for 


The  sums  of  these  />e(l_^  cash  transactions  should  be  taken  every  month 
or  half  year,  as  you  feel  dispased  ;  but  I  lYould  prefer  taking  them  at 
the  end  of  every  year,  and  currying  their  amounts  in  as  many  lines  at 
once  into  the  cash-book. 

In  reference  to  temporary  proceedings,  I  may  mention  that  a  Memo- 
randum-book will  be  found  useful  for  jotting  down  every  sale,  purchase, 
or  promise  made  in  the  way  of  business,  not  implemented  immediately. 
It  may  be  written  in  this  style  : — 

i.  October  1843.     Sold  24  qn.  barley  to  John  Tbomson,  Leitb, 

at  28b.     Weiglit561b. 

6,  Oct.  Let  tlie  cutting  of  tbe  drains  in  tlio  West-bank  field  to 
William  Salmond,  at  3d.  per  roud,  depth  30  inchaa. 

7.  Oct.  Promised  to  eicbange  5  qrs.  of  epring  wbeat  with  Mr 
Hunter  of  Frinrtown ;  the  carts  to  meet  liis  at  Tairy-toll.  In- 
quire of  him  if  he  has  any  eecd  oats  and  %eed  potatoes  to  spare  ? 

13.  Oct.   Try  and  purchase  a  yearling  bull  bom  Mr  Hunt  of 

Tbornington  for  neit  season. 

Part  of  the  petty  cash-book,  because  ruled  in  the  same  manner,  may 
be  usefully  devoted  to  a  Pocket  cash-book,  into  wbich  every  penny  pass- 
ing through  your  hands  should  be  entered  on  the  spot,  and  every  sum, 
whenever  entered,  being  deducted  from  the  sum  standing  in  the  book, 
or  added  to  it,  according  as  it  has  been  paid  away  or  received,  the  sum 
left  will  shew  at  a  glance  the  cash  in  hand.  The  cash  in  hand  should 
be  counted  at  least  once  a-wcek,  and  a  mark  affixed  to  the  sum  in  tbe 
pocket  cash-book,  to  shew  that  the  amount  had  been  examined  and  found 
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correct  at  that  date.  This  will  be  found  an  effectaal  plan  for  prevent- 
ing errors,  or  at  least  of  detecting  them  as  long  as  the  transactions  are 
fresh  in  the  memory.  The  following  example  will  shev  at  once  how 
the  pocket  cash-book  is  kept,  and  the  transactions  in  it  are  those,  of 
course,  which  hare  appeared  in  the  cash-book,  with  all  others  of  the 
most  trivial  nature : — 

POCKET  CASH-BOOK. 


1843. 
Oct. 

2 
3 

4 
ID 

11 
13 

11 

Cash  in  hand,                   

Paid  to  John  Dickson,  etGward,     . 

Bj-  Robert  Brown,  Dalkeith,  recejred  for  oatB, 

Market  expense . 

British  Linen  Company.    Withdrawn, 
Pigs.    Received  for  3  sold  b;  steward, 

Harvest  expeDses.    Sundries,  per  note. 

House  expenies.    3ira  Williams, 

British  Linen  Company.     Withdrawn,         .    , 

for  rape-seed,            ..... 

Farm-    Paid  for  22  cattle,     .       L.256  10    0 
All  eipenses.             .         .                1   10     0 

27 
2 

13 

0 

d. 

4 

0 

3 

25 
2G 

13 

0 

3 
4 

10 

51 
60 
1 

113 
90 

23 
10 

18 
0 
4 

2 
2 

s 

0 

0 

9 

6 

0 
0 

3 

0 

13 
291) 

0 
0 

3 

0 

303 
31 
2JT 

280 
11 

0 
10 

3 
0 

10 
0 

3 
0 

10 

3 

Another  separate  book  should  be  kept  for  entering  all  the  Household 
expen»e$  incurred  during  the  year ;  and  their  gross  amount  should  be 
entered  at  the  end  of  the  year  into  the  cash-book.  The  housekeeper  is 
the  proper  person  to  keep  this  book ;  and  you  can  inspect  it  as  often 
as  you  see  fit,  and  set  your  initials  at  the  date  the  inspection  takes 
place. 

We  come  now  to  the  ledger,  which  contains  every  current  account, 
specimens  of  a  few  of  which  are  opened  of  different  sorts  of  traasactions, 
from  the  nature  of  which  the  entries  will  be  easily  understood.  The  folio 
of  each  account,  14, 15,  16,  and  17,  is  marked  at  the  comer  of  the  ac- 
count.   The  ledger,  exhibiting  the  state  of  every  account  as  it  stands 
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between  you  and  the  person  in  whose  name  the  account  is  opened,  it  is 
clear  that  were  all  transactions  conducted  with  ready  money  there  would 
he  no  use  for  a  ledger,  as  every  transaction  you  then  had  would  be  closed 
the  moment  the  cash  which  it  involved  was  either  paid  or  received.  As 
much  business  is,  however,  transacted  on  credit,  it  is  necessary  to  have  a 
ledger  to  conduct  them  in  their  progress  during  the  year,  at  which  period 
they  may  be  concluded  or  not  according  to  circumstances ;  and,  if  not 
concluded,  the  balance  will  have  to  be  carried  forward  to  the  account  of 
the  succeeding  year.  As  all  this  involves  much  trouble,  you  should 
endeavour  to  encourage  ready-money  transactions  as  much  as  you  can. 
This  is  a  specimen  of  the  ledger. 


LEDGER. 

14. 

Ih.                                    JOBS  THOKBOM,  COElT-HBBCKAyT,  LBITH. 

Or. 

1R«. 

L. 

, 

rf 

1B4.1, 

I.. 

I.  i. 

(W. 

4. 

ToFariD,— 244qr8. 

•  bariey.  at  28/, 

34 

6 

0 

Oct. 

18. 

ByCtah.    .        .        . 

SI 

e  0 

IS. 

Th.                                             JOHB  DIOK80S,  JABM-STEWAHD. 

cv. 

1843. 

r.. 

d. 

ItMfl, 

T. 

I   A 

Oct 

». 

To  Caali,      . 

•J 

0 

0 

16. 

Dr.                          BRITISH  LIKEN  COMPAKT,  BAKKBRS,  EDIXBITBOn. 

Cr. 

184,1. 

h. 

1    "f 

lfl4.S 

I 

t    H 

Oct. 

19. 

To  Cash.      .         , 

icm 

0  0 

n,,t, 

III. 

By  Order,  . 

12(1 

riio 

I.H. 

„  Do.       .        ,        . 

9«l 

0  0 

•2. 

„   Do. 

70 

0  0 

Nov 

sa. 

„  Do.       .        .        . 

500 

0  0 

1 

17. 

Dr-                              MBAnoWBAMK  BKEWIxa  COMPACT,  GOINBrRfiH. 

Cr. 

ISM 

I.. 

, 

./. 

1H4.S 

L.    ,.U 

as 

To  Farm,  for  45  qw. 
barlevsold  to  their 
Agent, 

72 

0 

0 

Nov 

8. 

By  Cash,    . 

72    0  0 
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The  next,  and  one  of  the  most  important  books,  is  the  Farm-account 
book.  It  shews  on  the  Dr.  column  every  sort  of  outlay  on  account  of 
the  farm,  and  on  the  Or.  side  the  whole  incomings ;  and  consequently 
by  balancing  this  book  the  exact  profit  and  loss  of  the  farm  may  be 
ascertained.  When  a  sale  of  farm  produce  is  made  on  credit^  it  appears 
first  in  this  book,  as  shewn  in  the  Cr.  column  of  the  specimen  below,  on 
the  25th  October,  where  the  Meadowbank  Brewing  Company  is  charged 
for  a  parcel  of  barley.  An  account  is  then  opened  for  this  firm  in  the 
ledger,  and  the  entry  is  carried  to  their  debit,  as  seen  at  folio  17  of  the 
ledger.  A  mark,  such  as  this  + ,  is  affixed  in  the  farm-account,  to  shew 
that  the  barley  thus  delivered  has  been  posted ;  and  the  folio  of  the 
Company^s  ledger  is  noted  in  the  column  provided  for  the  purpose. 
When  payment  is  received  from  the  agent  of  the  Company,  it  is  entered 
in  the  Dr.  side  of  the  cash-book,  as  there  shewn  in  the  entry,  of  date 
November  8th,  and  from  thence  the  payment  is  posted  to  the  Cr.  side 
of  their  account  in  the  ledger,  as  may  be  seen  in  that  book.  The 
payment,  when  received,  being  entered  in  the  cash-book,  it  is  not  ne- 
cessary to  refer  to  this  transaction  again  in  the  farm-account.  When 
grain  or  other  produce  is  sold  for  ready  money,  it  appears,  firsts  in  the 
Dr  side  of  the  cash-book,  as  shewn  at  date  of  4th  October,  and  from 
thence  is  carried  to  the  Cr.  side  of  the  farm-account,  as  shewn  by  the 
entry  of  oats  sold  to  Robert  Brown,  corn-merchant,  Dalkeith,  on  the  4th 
October ;  and  this  being  a  ready  money  transaction,  does  not  appear 
in  the  ledger  at  all,  and  saves  book-keeping,  as  well  as  confers  other 
advantages.  At  the  end  of  the  agricultural  year  the  ledger  is  carefully 
gone  over,  and  the  balance  on  every  open  account  entered  on  a  balance- 
sheet.  To  these  arrears  is  added  the  cash  on  hand,  as  shewn  by  the 
cash-book,  and  the  difierence  between  the  amount  of  those  sums,  and 
the  corresponding  amount  of  the  preceding  year,  should  agree  exactly 
with  the  balance  of  the  farm-account.  The  end  of  the  agricultural  year 
may  happen  at  one  period  one  year,  and  at  another  period  in  another 
year,  according  to  the  time  the  crop  is  safely  housed,  and  the  autumnal 
operations  completed,  and  it  may  thus  vary  from  the  1st  October  to  the 
1st  November,  but  usually  occurs  about  the  middle  of  October. 

It  will  be  obvious  to  you  that  into  the  cash-book  and  the  farm- 
account  together,  every  transaction  is  entered  that  can  occur,  and  at  the 
same  time,  all  transactions  are  so  appropriately  separated,  that  the 
amount  of  produce,  and  its  money  value  which- have  both  passed  through 
your  hands,  and  been  duly  posted,  may  be  ascertained  at  any  time.  Such 
a  book  as  this  I  would  earnestly  recommend  for  your  adoption,  and  in 
this  form : — 
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FARM  ACCOUNT CHOP  1843. 


IS4a 
Oct. 

+ 


By  John  Tliomson,  Leith,  for  24^  quarters  barley, 

sold  to  liiin  ot  28a., 

By  cash  reteived  from  Robert  BrowTi,  Dulkelth. 

for25I  quarters  outs  BoldtoliimthisdiiyBtSlB,, 

Toca«h.pai(l  exp«nft;  of  cutting  and  carrying  pre- 

sont  crop,  vit. :   Wagesj  per  note,  L.57  13     6 

Beer  account,     .         14  IT     0 

Brciu]  accouot,  IT  13    0 

To  ca«Ii,  paid  Henry  Joliiifitone,  Jlusselburgli,  for 

6  toD*  rape-duit  nt  L.5,  5e.  per  ton,      .     .     . 
To  cash,  paid  for  23  short  liom  bullocks,  pur- 

ohaeed  ot  Jedburgh  fair,  at  L.11,  15b 

By  ca«l],  received  iTOm  John  Mackic,  baker,  for 
vrheat  sold  to  him  this  dav,  viz,  : 

1^  quarters  white, 'ftl  48a.,    L.32     8     0 
IB  „         red,  at  468.,      .      41     8     D 

By  Meadowbank  Brewing  Company,  for  15  quar- 
ters barley  sold  to  their  agent  this  day,  at  32b., 

Bj-  cash,  received  from  Thomas  Wiglitman,  sales- 
nuD,  Morpeth,  for  go  slieep  sold  by  him  there, 
per  hU  account, 

To  cash,  paid  rood-money  for  current  year,  per 
ooUeotor's  receipt, 

By  cash,  received  from  Thomas  Robertson,  com- 

inercliant,  for  gmin  sold  to  him  tliis  duy,  viz, : 

23  quarters  barley,  at  Stie..     L.34  10    0 

36  quarters  oats,  at  20s.  Gd.,     36  18    G 

To  casli,  paid  a^ent  of  Scottish  Union  Insurance 

CompHny  prcTniiim  and  duty  on  L..S(XM),  insured 
with  them  on  farm-plock,  crop,  &c.       .     .     . 
To  cash,  paid  Public  Burdens,  vii;. : 

Poor  rat.!,  20  months' cess,   .     .    L.13  11     8 
Schoolmaster's  salary,    tenants' 
proportion, 2     6    8 

To  cash,  paid  half-year's  rent,  due  at  this  date. 
By  cash,  received  allowance  for  drains,  due  at  this 

To  cash,  paid  labour  account  in  full,  for  half  year, 
from  Whitsunday  to  Martinmas,  vi/. : 
Yearly  servants — money  wages,    LJO     0    0 

Field- workers,        iV)    0     0 

Spadesmen,       34  10    0 

L.104  10    0 
Blacksmith's  account,  L. 11     5     0 
Carpenter's        do.  10  14    C 

21  19    6 
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The  next  set  of  books  are  those  connected  with  the  disposal  and  state 
of  the  com  and  live-stock  on  the  farm ;  and,  first,  in  regard  to  the  Com^ 
it  is  necessary  to  make  a  Plan  of  the  stackyard^  with  all  the  stacks  drawn 
in  circles  as  they  stand  in  the  stackyard.  Each  circle  should  have  in* 
scribed  within  it  the  description  of  com  contained  in  the  stack  which  it 
represents,  and  the  name  of  the  field  in  which  it  grew.  A  letter  T 
should  be  inserted,  after  the  stack  has  been  thrashed,  so  as  to  indicate 
at  once  the  stacks  which  have  been  thrashed  previous  to  the  day  on 
which  the  plan  is  again  consulted,  and  thus  avoid  the  error  of  selecting 
a  stack  that  has  been  thrashed.  There  should  also  be  a  number  at- 
tached to  each  stack.  This  is  a  specimen  of  a  part  of  the  stackyard,  to 
shew  how  the  plan  is  executed ;  and  you  may  consult  Plate  IV.,  con- 
taining the  ground  plan  of  the  proposed  steading,  and  the  position  of  the 

PLAN  OF  THE  STACKYARD. 


Chevalier  Barley. 

Vinnjfield. 

T. 


i. 

Common  Barley. 

Blawlound. 

T. 


stackyard.  By  enlarging  the  circle,  much  more  information  may  be  in- 
cluded within  it,  such  as  the  date,  when  the  stack  was  thrashed— the 
quantity  of  corn  it  contained — and  how  it  was  disposed  of,  whether  sown, 
given  to  the  horses  or  servants,  or  sold  to  millers  or  corn-dealers.  A 
set  of  plans  of  stackyards  of  this  full  description  for  a  series  of  years 
would  form  interesting  documents  for  comparison  of  produce  of  one  year 
with  another. 

The  following  is  a  specimen  of  the  Corn-account,  and  Oats  alone  have 
been  selected  for  the  illustration,  because,  the  account  of  every  other 
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sort  of  grain  is  ruled  and  kept  in  the  same  manner.  The  left  hand  co- 
lumns shew,  at  a  glance,  the  balance  of  the  com  on  hand  at  the  date ; 
and  the  right  hand  ones  shew  how  the  amount  of  produce  has  been  dis- 
posed of,  and  the  sums  realized  for  it.  Every  bin  of  oats  measured  np 
in  the  barn  is  entered  into  this  account ;  and  whatever  is  delivered  to  a 
purchaser  is  entered  here  at  once  in  the  name  of  the  person  who  receives 
it.  These  corn-accounts  will  be  found  records  from  year  to  ycMr  of  much 
interest,  and  from  which  most  valuable  inferences  may  be  drawn  for  the 
guidance  of  future  operations. 

COHX-ACCOUNT, — CROP  1843. 


Thresbed  from  Nu,  '23, . 
I  Sold  to  Thomu  Bubarbiaa,  { 
rD-mercbuit.    .    . 


tbrBshed  from  No.  21. 
Do.  do.  No.  IH. 
Do,        do.     No.  20. 


Sold  to  Henr;  Jobns 


joIdloAduaFonnaoJabourer. 
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The  Livestock  accounts  differ  in  form,  according  to  the  kind  of  stock, 
except  cattle  and  sheep,  the  forms  of  whose  accounts  are  alike.  It  will 
be  observed,  that  the  only  difference  of  form  betwixt  these  and  the  com 
account  consists  in  having  no  money-columns  for  live-stock;  and  the  rea- 
son is,  that  as  both  cattle  and  sheep  are  disposed  of  to  the  butcher  or 
dealer  in  large  lots,  1  or  2  lines  in  a  year  are  quite  sufficient  to  enter 
their  disposal,  and  it  is  not  worth  while  ruling  money-columns  for  a  few 
entries ;  and  even  in  the  case  of  stock  which  are  purchased  and  sold  again 
in  the  course  of  the  same  season,  very  few  entries  are  required;  and  when 
bought  or  sold,  are  entered  at  once  into  the  cash-book.  In  the  live-stock 
accounts^  the  number  of  heads  are  entered  in  the  left-hand  column,  their 
nature  being  designated  in  words.  In  the  right-hand  columns  they  are 
subdivided  according  to  sex  and  state.  When  any  are  bought  or  sold, 
their  entire  number  is  added  or  subtracted  from  the  gross  balance  on 
the  left  hand,  and  according  to  particular  sex  and  state  they  are  specified 
in  the  the  columns  of  the  right  hand. 

LIVE-STOCK  ACCOUNT. 


1843. 

CATTLE. 

steers. 

Cows. 

CalTes. 

May  !• 

„    12. 
June  7. 
Oct.  14. 

»    15. 

1844. 
Feb.   1. 

Mar.  15. 
April  2. 

1 

10 
10 

7 

Bull, 

Yearling  steers,       .        ,        ,        .        . 

Do.          Leifers, 

Cows, 

Yearling  steers  bought  in  the  Grassmarket, 

Yearling  heifer  died,      .... 

Bullocks  bought  at  Jedburgh  fair, 

Weaned  calves  now  entered  in  the  book. 

Bull  sold  to  James  Wood,  butcher, 

Fat  bullocks  sold  to  Thos.  Scott,  cattle- 
dealer,      

Yearling  bull  bought  at  Coldstream  from 
Mr  Hunt,  Thomington,    . 

1 

10 

10 

7 

20 

28 
3 

11 

3 

17 
1 

31 
1 

14 
22 

30 
22 

16 

52 
20 

36 
1 

72 

1 

71 

22 

35 
22 

49 
1 

13 
1 

50 

14 

16 

20 
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LIVE-STOCK  ACCOUNT. 


1644. 

.H»P. 

Dnrd- 

F«dtat 

•bHp. 

»<«»■ 

M*7l. 

iUy2B. 

Juno  10. 

„  2a 

July  12, 
July  15. 

120 

160 

3 

Leicerter  owes, 

Do.         IiOEKs, 

Do.        tups, 

Ewe  died— sold  by  Ehepherd, 

Buren  owes  and  dipt  Uogga  sold  at  Mor- 
peth,           

Sturdied  liogg  sold  to  Wm.  Gray,  butcher, 

Hoggs  aold  to  ThoB.  Scott,  cattle-de*lor, 

A  ewo  (sold),  anil  liogg  died. 

120 

1 

3 

160 
45 

382 
1 

281 

50 

119 
5 

331 
1 

114 

1 

115 

1 

230 

114 
40 

190 
2 

74 

1 

138 

113 

2 

73 

113 
167 

of  last  crop  of  lambs. 

Breeding  ewM, 

Sbeorlinga,   consisting  of  dlnmonta,  gim- 

more,  and  tups,          .... 
Hoggs,  bred  on  farm.      .         .         .       l.ifi 
Do.,   bought  frora  shepherd,         .        11 

Cimmers  Hclectcd  for  breeding. 

113 
40 

75 

30 

45 
43 

167 

aw 

70 

265 
86 

73 
43 

371 

IIG 

88 

1«7 

Horses  Etre  so  seldom  disposed  of,  that  tnoDey-columns  &re  unneces- 
sary to  be  introduced  into  their  accoant,  as  their  value  can  be  transfer- 
red at  once  to  the  cash-book.  Those  sold  can  be  omitted  in  the  accoant 
of  the  following  year,  and  those  bred  added  to  it. 


OF  FAKM  BCWK-KBEPUfQ. 
LITE-STOCK  ACCOUNT. 


v.n 

.„ 

w^ 

RUlb>, 

... 

HOBBBB. 

Nuoa  and  D»icripllnii, 

1843. 
Oct 

8 
7 
6 
1 
7 
9 

« 
6 
S 
3 
1 
S 
1 
IS 
13 

3 
2 

I 

I 

1 
1 

1 

1 
1 

1 
1 

1 

Old  Boh,  brown. 
Grey,  Rattler. 

...      Mettle. 
B«7,  Tftilor. 

...     Snip, 

...     Roee. 

...     Brisk. 
Bkcli.  Tinlcer. 

...       Matdrera. 
Brown,  Dawtie. 

...      Beautr. 
Bay,  Noruli,  out  of  Rose  by  Theseus. 
Brown  colt,  out  of  Beauty  by  CIvdeedale. 

...      filly.     Ln'ftv. 

Blaci  filly,      ...     Mettle     ...  Champion. 

Black  colt,      Fanner. 

White  pony. 

Bay  blood  brood-mare,  Keerpoy,  by  Bumper 

out  ofa  Magog  m»re. 
Bay  colt,  Sepoy,  out  of  Keerpoy  byBnailer. 

Ba'y  colt,  Lascar King  David. 

Bay  fillj,  Beebee Apostate. 

13 

6 

3 

LITE-STOCK  ACCOUNT. 


SWINE 

Dr. 

flwnra. 

fr 

Dilt 

«„ 

IIIMH. 

^ 

BiTt. 

»™. 

~.. 

pi.^ 

>,u«^. 

IU3. 

18J3,, 

'~~ 

L. 

, 

J, 

Nuy 

1. 

2 

1 

IS 

BreediDg  sowi. 

Boar. 

Sbotu. 

Dec. 

27. 

1 
1 
1 

Robert  Aitken. 
James  Djot,  . 
Betty  Jaiewa, 

0 

16 
16 

o' 

0 
0 

Daa. 

W- 

13 

PiK* 

18U. 

Sola  to  eervaoW. 

Jan. 

3. 

2 

MrsWilkie,    . 

3 

6 

0 

A 

Used  in  bouw 

la 

10 

On  band. 

Sstonu.       . 

0 

0 

0 

ia«4 

17. 

1 

Bohfrt  WalkiD- 

Jan. 

3. 

2 

2 

SoldMnWakie. 

tbaw.       .    . 
Jns.Middlemiss 
Widow  LauriB, 

2 

IS 

0 
0 

10 

T 

On  hind. 

0 

le 

I) 

S. 

-^ 

1 
3 

— 

Uwd  to  houae. 

Od  hand. 

Sold  to  unuta. 

T 

III 

17. 

~Y 

~6' 

s 

On  hand. 

31. 

s 

ibotla. 

T 

Tranrfeired  from 

pigs. 

IT 

On  band. 

1 
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The  account  for  Smne  is  ruled  in  the  foregoing  manner.  Swine  are 
frequently  sold  singly,  and  in  small  lots.  The  left  band  columns  shew 
at  a  gliiDce  the  state  of  the  swine  stock  of  different  sexes  and  ages, 
while  the  stock  and  money -columns  on  the  right  hand  indicate  the  dif- 
ferent states  of  the  stock  and  the  prices  realized  for  them  by  sales  to 
different  people. 

The  Farm-steirard  will  have  to  render  assistance  to  the  farmer  in 
book-keeping,  as  well  as  in  other  respects.  The  cash  and  materials 
which  pass  through  his  hands  he  should  mark  down  in  his  book,  and 
report  from  time  to  time,  say  once  a-week,  to  his  master.  An  intelli- 
gent young  man  will  readily  adopt  any  simple  method  of  keeping  ac- 
count.-i  wliich  his  master  may  point  out ;  but  in  the  case  of  an  elderly 
person,  who  has  become  confirmed  in  a  method  of  his  own,  it  is  better 
not  to  interfere  with  him,  lest,  as  has  happened  in  cases  within  my 
knowledge,  you  put  him  out  of  his  own  plan,  without  succeeding  in 
teaching  him  a  better.  All  that  the  steward  is  required  to  do  iu  book- 
keeping is  to  furnish  his  master  with  an  intelligent  record  of  what  has 
taken  place.  When  the  ploughmen  receive  their  wages  in  kind,  the 
steward's  book  is  a  suitable  place  for  keeping  an  account  of  the  grain, 
meal,  or  other  things  given  to  each  individual  ploughman  from  time  to 
time.  Besides  this,  the  steward  should  keep  memoranda  of  various  other 
particulars,  such  as  the  time  any  mare  has  been  served  by  the  stallion, — 
the  number  of  loads  of  dung  driven  to  the  dunghills  of  any  particular 
field  or  fields, —  the  number  of  loads  of  turnips  deposited  in  store, — the 
loads  of  potatoes  pitted  in  each  pit, — the  date  when  each  stack  of  com 
was  thrashed, — the  quantity  of  com  measured  up  from  ita  contents, — 
and  many  similar  matters  unnecessary  to  be  enmnerated.  A  book  ruled 
with  simple  money-columns,  and  a  column  for  the  dates,  will  answer  all 
the  purpose  of  a  memorandum,  com,  and  cash-book. 

It  is  also  the  duty  of  the  steward  to  keep  an  account  of  all  the  manual 
labour  performed  on  the  farm,  whether  by  field- workers  or  day-labourers. 
There  are  various  modes  of  keeping  the  time-account  of  field-workers 
and  labourers,  and  which  require  very  differently  ruled  columns,  but  the 
2  specimens  given  below,  1  fortnightly,  and  1  half-yearly,  are  as  accurate 
and  particular  as  such  accounts  require  to  be.  They  require  very  close 
ruling,  and  a  book  with  a  wide  page. 
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In  this  method  the  Tertical  columns  should  he  extended  across  the 
page,  according  to  the  number  of  weeks  intended  to  be  embraced  be- 
tween the  pay-days.  I  give  a  fortnight  as  a  specimen,  but,  of  course 
the  time  may  only  be  a  week,  or  longer  than  a  fortnight,  to  suit  the 
convenience  of  parties. 

The  following  table,  besides,  being  suited  for  a  time-account,  is  a  most 
convenient  form  of  keeping  the  harvest  roll  of  reapers,  as  a  great  many 
names  may  be  entered  on  a  single  page  or  sheet.  It  is  given  as  a  time- 
account,  in  the  form  to  extend  to  half  a  year. 

field-workers'  time-account.     (HcUf-Yearl^.) 
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In  this  method  there  should  be  a  separate  space  vertically  for  each 
person,  and  as  many  horizontal  lines  as  there  are  weeks  in  the  half  year ; 
the  day  of  the  month  on  which  each  Monday  falls,  being  entered  at  the 
left  side  of  the  page.  At  the  end  of  the  half  year  the  names  should  be 
«Dtered  on  another  page,  the  total  number  of  days,  rates,  and  amounts, 
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carried  out  opposite  to  each  name,  and  the  whole  summed  ap  to  ueW 
the  half  years'  bill  of  field-workers'  wages. 

Tlie  Shepherd,  hnving  the  general  charge  of  the  cattle,  sheep,  and 
pigs  on  the  farm,  should  also  keep  a.  book,  in  which  he  should  enter  the 
number  and  kind  of  stock  bought  and  sold,  of  and  to  whom.  He  sbould 
also  put  down  the  date  of  the  death  of  a  sheep,  or  when  it  is  killed  for 
the  use  of  the  house, — ^the  time  when  a  cow,  a  sow,  or  the  ewes  are 
served, — and  any  memorandum  of  any  suggestion  that  may  occur  to  him 
to  make  for  the  benefit  of  the  stock  under  his  charge.  The  contents  of 
his  book  should  be  communicated  to  his  master  every  week. 

When  the  whole  crop  of  corn  is  disposed  of,  an  Abstract  like  the  fol- 
lowing should  be  drawn  up  and  inserted  in  a  convenient  part  of  the  com 
account-book.  A  series  of  such  abstracts  will  give,  at  a  glance,  the  com- 
parative gross  produce  of  every  year,  and  will  shew  whether  the  farm  is 
increasing  or  decreasing  in  productiveness.  I  may  mention  that  this 
abstract  gives  the  probable  proportion  which  each  kind  of  grain  will 
bear  to  each  other  on  a  500  acre  farm  under  a  5-shift  course,  in  mixed 
husbandry ;  and  the  gross  produce  is  not  only  given,  but  how  the  quan- 
tities of  grain  have  been  disposed  of,  whether  consumed  in  wages,  seed, 
or  provender.  An  average  from  a  series  of  such  abstracts  would  indicate 
pretty  nearly  the  proportions  consumed  of  the  gross  produce  by  each  of 
those  class  of  items.  Taking  this  abstract  as  an  example  of  an  aTerage 
one,  it  appears  that,  on  such  a  farm,  the  corn  consumed  in  wages  and  in 
seed  are  nearly  alike,  each  being  about  y'^  of  the  gross  produce  ;  whereas 
the  quantity  of  corn  consumed  in  support  of  animals  amounts  to  |  of  the 
gross  produce,  or  equal  to  both  wages  and  seed  taken  together,  making 
the  whole  expenditure  in  grain,  in  working  the  farm,  amonnt  to  more 
than  \  of  the  gross  produce. 

ABSTRACT  OF  CORN-ACCOUNT. 


Butterwell  field, 
Bean-rig  do.  . 
White-corn-lea  d' 


Hopetoui 
Potato, 


Lan^-bank.  .     .     .     Cliidbam, 
Fore.croft,    .    .    .     Hunter's, 
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DISPOSAL. 

Acres  in  crop  as  above,  .        .        .  203 

Produce  per  acre,   ....  6J  qrs.  nearly.         Q".    Bu, 

Gross  produce,        .        • 1266    4 

Qrs.  Bo. 

Uted  on  farm  in  wages, 88    0 

Do.    Do.     seed 87    4 

Do.    Do.     provender,       ....      180    0 

355    4 

Quantity  sold,  911     0 

At  the  average  rate  per  quarter  of,    .        .        .        .  L.l    8    5 

Amounting  to, L.1294    7    7 

At  the  end  of  every  agricultural  year  the  books  should  be  proved ; 
and  to  enable  you  to  do  this  strictly,  an  Inventory  and  Valuation  of 
stock  sliould  be  made,  as  a  means  of  comparing  one  year  with  another. 
In  doing  this,  the  value  of  the  stock  should  be  stated  as  nearly  as  pos- 
sible at  what  it  would  bring  in  the  market  at  the  time ;  but  this  being 
merely  an  estimate,  and  not  an  actual  cash  transaction,  it  should  be  en- 
tered on  a  page  by  itself,  as  a  collateral  document,  and  not  mixed  up 
with  the  balances  shewn  by  the  regular  books ;  it  not  being  properly  a 
part  of  them,  however  indispensable  for  obtaining  the  real  state  of  af- 
fairs. It  is  not  necessary  to  include  the  value  of  the  implements  in  use, 
as  they  do  not  vary  materially  in  value  from  year  to  year,  and  should 
rather  form  an  item  in  the  statement  to  be  kept  of  capital  invested  in 
the  farm,  along  with  draining,  building,  and  other  improvements,  and 
which  fall  to  be  charged  against  the  entire  lease,  and  not  against  the 
particular  year  in  which  the  outlay  is  incurred.  Without  such  an  in- 
ventory and  valuation  of  stock  the  books  may  present  a  fallacious  state- 
ment. For  example,  should  the  turnip  crop  promise  to  be  very  abun- 
dant, you  may  make  purchases  in  anticipation,  or  retain  stock  which 
would  otherwise  have  been  disposed  of  from  grass,  and  then  an  unfair 
balance  would  be  shewn  against  that  crop.  On  the  other  hand,  a  bad 
turnip  crop  may  lead  you  to  reduce  the  stock,  and  thus  throw  an  undue 
amount  into  the  credit  side  of  the  current  year's  account. 

For  the  purpose  of  proving  the  books,  the  ledger  should  be  carefully 
gone  over,  and  the  balance  on  every  open  account  entered  on  a  balance- 
sheet.  To  these  arrears  should  be  added  the  cash  in  hand  shewn  by 
the  balance*  if  any,  in  the  pocket  cash-book,  and  the  difference  between 
the  amount  of  both  these  sums,  and  the  corresponding  sum  of  the  pre* 
vious  year — ^for  I  assume  that  a  correct  state  of  affairs  was  made  up  to 
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begin  with — will  agree  exactly  with  the  balance  of  the  cash-book.  Sboma 
they  not  tally,  the  entries  should  be  compai'ed,  and  tho  additions  and 
calculations  gone  over  carefully  ;  for  if  any  entry  has  been  erroneously 
calculated,  or  copied  in  the  posting,  or  any  error  committed  in  the  add- 
ing of  sums  together,  the  balance  cannot  tally. 

It  is  highly  probable  that  you  consider  the  books  I  have  mentioned  aa 
necessary,  too  numerous,  and  as  constituting  a  system  of  book-keeping 
much  too  complicated  for  an  ordinary  practical  farmer  to  follow,  as  he 
cannot  be  supposed  to  have  so  much  time  at  his  command  as  to  write  all 
that  is  requisite  to  maintain  such  a  system.  But  very  little  reflection 
will  convince  you,  that  the  boohs  are  not  so  numerous,  nor  the  quantity 
of  writing  so  onerous,  as  they  appear  at  present,  when  nil  the  accounts 
have  been  separalelif  laid  before  you  ;  but  a  certain  number  are  requisite. 
For,  you  must  allow  that  when  a  transaction  occurs,  it  ought  to  be  marked 
down  somewhere ;  it  should  not  he  left  entirely  to  the  memory ;  and 
where  can  it  be  so  conveniently  entered  as  in  the  pocket  cash-book,  or 
petty  cash-book,  or  memorandum -book,  n// constituting,  if  yon  choose,  om 
ginifle  book,  which  should  be  always  in  your  pocket,  and,  of  course,  may 
be  written  upon,  wherever  you  are,  whether  in  the  field,  on  horseback,  or 
in  the  house !  The  transaction  lietng  entered  there,  is  safely  committed  for 
consiilcrulion,  or  for  being  transferred  into  other  books,  at  the  first  leisure 
moment  during  the  course  of  the  current  week.  To  pretend  that  any 
farmer  cannot  find  leisure  to  write  a  few  lines  in  1  book,  or  even  2  books, 
during  the  course  of  a  whole  week,  is  to  maintain  an  absurdity.  The 
transaction,  it  is  true,  may  be  a  trifling  one,  and  may  be  undeserving  of 
much  attention,  and,  on  that  account,  may  lie  over  recorded  in  the 
pocket-book  till  the  following  week,  when  something  else  more  import- 
ant may  occur  to  arrest  the  attention  seriously  towards  the  books ;  but 
you  should  be  made  aware,  that  while  farmers  have  large  transactions  to 
perform  occasionally,  their  ordinary  business  consists  of  a  multitude  of 
minor  ones,  all  which,  together,  may  not  amount  to  a  large  sum  of 
money ;  and  if  these  may  be  neglected  because  they  are  diminutive,  theu, 
of  course,  by  far  the  greatest  number  of  transactions  on  a  farm  may  be 
neglected.  If  any  farmer  were  to  venture  to  make  such  a  broad  state- 
ment as  this  with  a  serious  face,  even  to  his  companions,  he  would 
assuredly  be  regarded  by  them  as  an  indolent  fellow  that  will  never  "  do 
any  good."  But  why  should  the  farmer  claim  immunity  from  book- 
keeping more  than  men  engaged  in  a  trade  or  profession  in  which  they 
cannot  get  on  with  any  degree  of  success  without  careful  book-keeping  I 
Their  business  must  be  a  trifling  one  indeed,  if  they  have  not  many 
more  entrtes  to  make  in  the  course  of  one  day  than  a  farmer  has  in  t,' 
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whole  week.  Why,  then,  I  repeat  it,  should  he  claim  exemption  from 
the  very  moderate  degree  of  trouble  required  to  write  a  few  lines  even 
every  day,  or,  probably,  only  occasionally,  or  expect  success  and  ease  of 
mind  in  the  conduct  of  his  affairs,  while  indolently  disinclined  to  bestow 
so  little  trouble  1  Doubtless,  some  farmers  have  prospered  who  were 
remiss  in  this  duty,  and  others  have  failed  who  were  most  exemplary,  and 
such  instances  will  readily  be  cited  in  excuse  by  the  careless  and  self- 
sufficient  ;  but  will  any  man  with  a  spark  of  intelligence,  or  with  a  mind 
slightly  elevated  above  sheer  prejudice,  justify  the  neglect  of  a  useful  and 
wholesome  duty  on  such  untenable  grounds  \  Let  me  hope  that  you,  the 
rising  race  of  farmers,  will  emancipate  our  character  from  the  reproach 
to  which,  on  this  ground,  we  have  been  so  long  and  too  justly  exposed, 
from  other  classes  of  the  community. 

But  after  all  it  must  be  owned  that  were  every  farmer  to  keep  a  re- 
gular set  of  books,  it  would  impose  a  task  upon  him,  not  so  much  on  his 
time,  as  on  his  ingenuity ;  for  it  requires  no  little  knowledge  of  business 
transactions  to  place  every  entry  in  its  proper  place ;  and,  besides,  a 
farmer  is  placed  at  a  disadvantage  in  reference  to  recording  the  par- 
ticulars of  his  business,  when  compared  with  the  facilities  of  doing 
so  by  mercantile  men,  who  have  clerks  for  the  purpose.  To  assist 
farmers  who  have  not  paid  so  much  attention  to  the  minutiae  of  book- 
keeping as  to  be  able  to  keep  a  regular  set  of  books,  and  at  the  same  time 
to  encourage  them  to  keep  books  of  some  sort,  and  not  allow  their  affairs 
to  get  into  confusion,  I  will  shew  them  that  but  few  books  are  absolutely 
needed  to  tell  them  whether  they  are  gaining  or  losing  in  business. 

It  is  clear,  in  the  first  place,  that  when  every  sum  received  and  paid 
is  put  into  the  Dr.  and  O.  columns  of  a  Cash-book,  that  the  balance  be- 
tween them  will  truly  shew  whether  more  money  has  been  paid  away  or 
received.  Now  the  most  convenient  plan  to  collect  materials  for  the 
cash-book,  is  to  keep  a  small  Pocket  cash-book^  into  which  every  trans- 
action^ whether  of  the  most  important  or  trifling  nature,  should  be  en- 
tered, and  added  or  subtracted  from  the  balance,  as  the  case  may  be, 
and  such  a  book  will  afford  the  readiest  way  of  knowing  every  day  whe- 
ther the  balance  is  for  or  against  you.  The  items  of  transactions,  when 
they  occur,  should  be  entered  into  the  proper  columns  of  the  cash-book, 
from  the  pocket  cash-book,  once  a-week. 

You  will  observe,  that  transactions  only  which  involve  the  payment 
and  receipt  of  cash  can  be  put  into  the  cash-books ;  but  there  are 
many  things  which  have  nothing  to  do  with  cash  for  the  time,  which 
nevertheless  must  be  put  down  somewhere,  as  they  may  involve  deal- 
ings in  cash  afterwards.     These  embryo  transactions  should  be  put 
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into  a  Memorandum-look,  to  be  picked  out  and  deleted  from  it,  uid  e 
tered  in  tlie  cash-book  wheoever  cash  has  passed  from  hand  to  band- 
it would  create  confusion  in  the  cash-book  to  enter  any  thing  into  it  as 
a  mere  memoranduni. 

1  liave  said  before,  that  transactions  in  ready  money  require  no  ledger 
account ;  but,  as  you  must  have  many  transactions  on  credit,  and  you 
cannot  know  how  you  stand  with  any  person  without  a  ledger  account, 
it  is  necessary  to  have  a  Ledger  fur  such  accounts,  and  wliich  are  not 
likely  to  be  numerous.  You  must  also  have  accounts  of  the  quantity 
of  Corn  and  number  of  Stock,  and  how  each  is  disposed  of,  and  it  is 
scarcely  possible  to  make  them  simpler  than  the  fonns  given  above. 

You  will  observe  that  the  prosecution  of  the  mixed  husbandry  in- 
volves much  more  book-keeping  than  any  other.  In  carse  farming, 
corn  is  the  only  item  that  involves  trouble;  in  pastoral  farming, the 
stock  alone  docs  so ;  and  being  disposed  of  but  seldom,  and  in  large 
sums,  very  few  entries  are  reijuired  in  the  cash-book.  Farming  in  the 
neighbourhood  of  a  town  involves  many  retail  transactions  in  green 
crops,  straw,  and  manure,  which  are  most  befitting  the  steward  to 
keep  a  particular  account  of;  and  their  results  only  require  to  be  en- 
tered in  the  cash-book ;  and  every  such  transaction  being  in  ready  money, 
no  ledger  account  is  needed,  Dairy-fiinniii^'  requires  much  attention 
to  stock  and  the  products  of  the  dairy,  and  the  latter  being  supplied  at 
times  to  particular  customers,  ledger  accounts  must  be  opened  with 
them;  but  few  cash  entries  are  required,  and  almost  none  for  com,  as 
that  species  of  produce  is  mostly  consumed  on  the  farm.  Mixed  hus- 
bandry deals  equally  with  stock  and  crop,  and  therefore  must  pay  equal 
attention  to  both  in  book-keeping. 

I  adopted  a  plan  of  keeping  the  time  of  field-workers,  which  being 
simple,  taking  up  little  room,  and  little  time  to  make  an  entry,  and,  at 
the  same  time,  is  quite  lucid  and  correct,  I  recommend  it,  and  give  a 
specimen  of  its  form. 

A  few  words  of  explanation,  in  regard  to  the  construction  of  this  table, 
seems  necessary.  The  field-workers  are  paid  usually  by  the  half-year: 
this  table  includes  the  time  from  Whitsunday,  27th  May,  to  Martinmas, 
22d  November,  1843.  The  space  allotted  to  the  name  of  each  field- 
worker  should,  therefore,  be  sufiicient  to  contain  the  numbers  and  frac- 
tions of  days  she  is  likely  to  be  employed  in  the  field  during  the  half- 
year.  In  regard  to  the  meaning  of  the  cyphers  employed,  each  stroke 
signifies  1  full  day,  each  fraction,  that  proportion  of  a  day,  and  each  dot 
means  that  the  worker  was  not  at  work,  on  account  of  the  farmer,  on 
that  day.  The  weeks  are  divided  from  one  another  by  a  long  line ;  so 
there  will  be  as  many  long  lines  as  there  are  weeks  in  the  half-year 
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Tbe  entries  of  each  week  are  given  in  a  more  varied  form  here  than  the; 
are  likely  to  be  in  practice,  in  order  the  better  to  shew  the  effect  of  the 
various  marks-  Tbe  date  of  any  day  during  the  half-year  can  be  easDy 
ascertfuned,  if  desired,  by  consulting  an  almanac.  On  comparing  tbe 
fortnightly  table  with  this  one,  it  will  be  observed  that  the  days'  work 
performed  for  2  weeks  opposite  to  the  first  3  names,  correspond  exactly 
in  both  tables ;  and  on  comparing  the  half-yearly  table  with  the  same, 
tbe  entries  of  each  day's  work,  from  May  27  to  August  5  inclusive,  of 
the  same  first  3  names,  also  correspond.  On  comparing  this  table  still 
forther  with  both  the  others,  it  will  be  seen  that  the  space  occupied  by 
it,  together  with  the  days,  and  rate,  and  money-columns,  is  much  smaller, 
and  the  plan  simpler  than  either  of  them.  The  contrast,  for  brevity, 
will  be  still  more  strongly  seen  in  its  favour  on  comparing  it  with  the  suc- 
ceeding form  of  laboor-accoont 
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A  still  more  full  and  complicated  labour-account  than  any  of  the  above 
is  given  below.  It  professes  to  enter  into  an  exposition  of  the  daily  la- 
boor  performed  by  each  labourer ;  and  in  so  fer  a  series  of  such  docn- 
ments  would  form  an  interesting  means  of  comparison  with  tbe  seasonal 
labour  of  other  years. 
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This  method  is  well  adapted  for  a  proprietor,  who  occupies  a  small 
home-farm,  where  the  Dumber  of  persons  employed  is  not  great  By 
causing  his  steward  to  render  such  an  accoimt  monthly,  he  will  see  the 
monthly  occupation  of  each  person,  as  well  as  the  sum  required  for  his 
or  her  monthly  payment.  The  tenant-farmer,  at  the  head  of  his  con- 
cern, will  prefer  the  simpler  and  condensed  method  given  above.  In 
regard  to  detailed  accounts  of  labour,  they  form  interesting  records  of 
what  takes  place  under  one's  eye,  as  reliance  can  then  be  placed  on 
their  accuracy ;  but  when  transmitted  to  a  distance,  and  no  check  exists 
as  to  their  contents,  it  is  feared  that  these  may  be  made  up  to  suit  the 
purposes  of  deception. 

I  present  a  mode  of  keeping  stock  accounts  practised  by  a  farmer  well 
acquainted  with  book-keeping.  It  is  somewhat  different  in  form  from 
the  foregoing,  but  does  not,  in  my  opinion,  seem  to  possess  any  advan- 
tages over  them.  It  will  be  observed,  however,  that  the  mutton  sold 
to  the  work-people  is  entered  into  the  stock-account  as  the  sales  happen 
to  occur,  instead  of  being  taken  to  the  petty  cash-book ;  and  also,  that 
the  inventory  of  the  stock  in  the  left  hand  column  admits  the  names  of 
the  stock,  such  as  those  of  the  cows,  to  be  inserted  at  length ;  and,  in  both 
these  respects,  this  form  may  please  the  fancy  more  than  the  others. 

On  comparing  the  form  of  the  live-stock  tables  given  by  the  late  Sir 
Patrick  Murray,  Bart.,  of  Ochtertyre,  you  will  observe  how  confused 
they  are  in  comparison  with  this  form,  or  with  those  given  above. 

The  remarks,  however,  of  Sir  Patrick  Murray,  which  accompany  his 
tables,  on  the  benefits  to  country  gentlemen  of  keeping  regular  accounts, 
are  expressed  in  terms  of  so  much  truth  and  good  sense,  that  I  cannot 
refrain  from  quoting  them.  "  If  country  genflemen  kept  regular  ac- 
counts of  the  value  of  all  the  family  supplies  derived  from  the  lands  in 
their  occupation,  and  of  the  rcorks^  exclusive  of /arw-work,  performed 
by  their  farm-servants  and  horses,  it  would  be  proved  that  the  occupa- 
tion, cultivation,  and  improvement  of  land  is  not  so  expensive  a  concern 
as  it  is  usually  conceived  to  be.  The  contrary  opinion  is  so  prevalent, 
that  it  both  limits  the  extent  of  the  farm  operations  of  gentlemen  who 
are  engaged  in  them,  and  prevents  others  engaging  in  them — conse- 
quences much  to  be  regretted,  both  as  limiting  and  retarding  the  gene- 
ral agricultural  improvement  of  the  country,  and  as  lessening  the  in- 
ducements of  landed  proprietors  and  others  to  reside  in  the  country^  and 
employing  their  time  and  capital  towards  its  cultivation  and  improve- 
ment— objects  which,  in  every  point  of  view,  are  obviously  of  the  greatest 
national  importance  in  all  countries."* 
With  the  2  following  tables  I  shall  conclude  this  subject : — 

•  Prize  Essays  of  the  Highland  and  Agricultural  Society,  voL  i.  p.  25&j63. 
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There  may  be  no  necessity  of  your  building  cottages  for  farm -servants 
on  the  farm  you  liave  taken ;  but  as  I  have  given  the  particulars  re- 
quired for  constructing  a  good  steading,  as  well  as  of  tie  useful  part  of 
the  farm-house,  it  may  not  be  out  of  place  to  give  also  a  few  plans  of 
cottages  of  different  sizes,  suitable  to  the  iiimilies  of  farm -servants. 
The  usual  practice  in  building  cottages  for  farm-servants  is  to  adopt  s 
uniform  plan,  upon  which  all  arc  built.  The  practice  is  not  founded 
on  sound  principle,  nor  evcu  on  expediency ;  because  it  implies  that 
families  consisting  of  very  different  numbers,  should,  nevertheless,  be 
accommodated  within  a  similar  space.  Instead,  therefore,  of  a  family 
accommodating  itself  to  the  size  of  the  cottage,  the  cottage  ought  to  be 
adajjtfd  to  the  wants  of  the  family ;  and  there  is  no  way  of  establishing 
this  mutual  understanding  between  cottages  and  their  inmates,  but  by 
building  them  of  different  capacities  for  accommodation,  and  appropriat- 
ing them  to  families  in  accordance  with  their  numbers.  This  is  the  only 
rational  course  to  pursue  ;  and  in  pursuance  of  it,  it  is  as  easy  to  build  a 
given  number  of  cottages  on  different  plans,  as  on  the  same  plan.  Fol- 
lowing out  this  principle,  I  shall  give  a  number  of  plans,  suited  to  fami- 
lies of  different  sizes,  derived  from  various  sources  of  practical  expe- 
rience, but  modified,  in  some  instances,  to  suit  my  own  notions  of  the 
conveniences,  comforts,  and  means  of  cleanliness  which  such  dwellings 
should  possess. 

In  order  to  appreciate  the  value  of  any  professedly  improved  plan, 
we  have  only  to  consider  the  general  character  of  the  old  farm-servants' 
houses  in  the  country ;  and  the  remarks  of  Dr  Gilly  on  the  old  cottages  in 
Northumberland  will  apply  everywhere.  "  The  general  character  of  the 
best  of  the  old-fashioned  hind's  cottages  in  the  neighbourhood  is  bad  at 
the  best.  They  have  to  bring  every  thing  with  them — partitions,  win- 
dow-frames, fixtures  of  all  kinds,  grates,  and  a  substitute  for  ceiling ;  for 
they  are,  as  I  have  already  called  them,  mere  sheds.  They  have  no  byre 
for  their  cows,  no  sties  for  their  pigs,  no  pumps  or  wells,  nothing  to  pro- 
mote cleanliness  or  comfort.  The  average  size  of  these  sheds  is  about 
24  feet  by  16.  They  are  dark  and  unwholesome.  The  windows  do  not 
open,  and  many  of  them  are  not  larger  than  20  inches  by  16.     Into  this 
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space  witbin  the  shed  are  crowded  8,  10|  aod  even  12  persons.  How 
they  lie  down  to  rest,  how  they  sleep,  how  they  cao  preserve  commoa 
decency,  how  unutterable  horrors  are  avoided,  is  beyond  all  conception. 
The  case  is  aggravated,  wheo  there  is  a  young  woman  to  be  lodged  in 
this  confined  space,  who  is  not  a  member  of  the  family,  but  is  hired  to 
do  the  field-work,  for  which  every  hind  is  bound  to  provide  a  female. 
It  shocks  every  feeling  of  propriety  to  think,  that,  in  a  room,  and  within 
such  a  space  as  1  have  been  describing,  civilised  beings  should  be  herd- 
ing together,  without  a  decent  separation  of  age  and  ses.  So  long  us  the 
agricultural  system  in  this  district  requires  the  hind  to  find  room  for  a 
fellow-servant  of  the  other  sex  in  his  cabin,  the  least  that  morality  and 
decency  can  demand  is,  that  be  should  have  a  second  apartment,  where 
the  unmanied  female,  and  those  of  a  tender  age,  should  sleep  apart  from 
him  and  his  wife,"  * 

Every  one  will  assent  to  the  propriety  of  these  remarks ;  and  those 
who  know  what  old  hinds'  houses  are,  will  admit  their  truthfulness  and 
pertinency.  The  following  plans  are  constructed  in  the  spirit  of  these 
remarks.    Fig.  601  represents  the  ground-plan  of  a  cottage,  which  may 


be  made  double,  if  desired,  capable  of  accommodating  a  hind  and  his 
wife,  and  a  field-worker ;  and  if  there  is  a  girl  or  grown-up  daughter 
beside,  she  could  sleep  with  the  field-worker.  The  cottage  measures, 
inside,  22  feet  in  length,  and  15  feet  in  width,  and  the  accommodation 
on  the  floor  is  15  feet  by  llj  feet :  a  is  the  entrance  door,  6  the  porch, 
c  the  door  into  the  principal  apartment,  d  the  principal  apartment,  which 
is  provided  with  a  fire-place  e,  window  /,  plate-rack  jj,  and  dresser  A ; 
2  box-beds  i  *,  are  so  placed  as  to  form  partitions  between  the  principal 

•  Gillj'tAppMl  on  Beiialfof  Iho  Pcuantry  of  the  Border,  p,  19,20. 
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apartment  d,  aAd  store-room  /;  the  bed  j  being  entered  by  the  store-room 
/,  wliicli  is  provided  with  a  door  m,  and  lighted  by  a  part  of  the  window 
n,  which  also  lights  a,  sort  of  small  apartment  for  entering  to  the  bed  i. 

Should  the  hind  have  a  family  of  3  children,  beside  the  field-worker, 
the  arrangement  of  tlie  furniture,  as  shewn  in  fig.  602,  will  afford  ac- 
commodation to  the  increased  number  of  the  inmates  within  the  same 
dimensions  of  a  cottage  ;  a  being  the  entrance  door,  b  the  porch,  c  the 
inner  door,  d  the  principal  apartment,  which  has  floor-room  15  feet  by 
12  feet ;  e  the  fire-place,/ the  ivindow,  j  the  plate-rack,  and  A  the  dresser; 
one  bed  i,  is  entered  by  the  apartment  lighted  by  the  window  *,  and 
provided  with  a  door  at  i;  another  bed  m  is  entered  from  the  principal 
apartment  r/,'  and  a  third  one  n,  is  situate  in  a  separate  apartment  o — a 
store-room,  lighted  by  a  part  of  the  window  k,  and  entered  by  a  passage, 
npon  which  a  door  is  placed  at  p.* 

Both  these  plans  would  accommodate  a  small  family  more  comfort- 
ably than  larger  houses,  as  nothing  is  more  uncomfortable  to  work- 
people than  to  be  obliged  to  occupy  a  house  much  larger  than  the  small 
quantity  of  furniture  they  usually  possess  can  occupy.  Were  box-beds 
dispensed  with,  and  curtained  ones  substituted,  a  thin  wooden  partition 
might  be  erected  along  and  between  the  beds  i  and  k,  fig.  601,  in  the 
apartment  d ;  and  from  I  to  p,  and  between  the  beds  m  and  »  fig.  602, 
It  is  not  probable,  however^  that  hnx-bods,  whifh  are  r<jally  warm  and 
comfortable  within,  will  ever  be  laid  aside,  though  of  inconvenient  con- 
struction for  sick  people.  Modifications  of  their  form  have  been  recom- 
mended by  medical  men,  consisting  chiefly  in  having  the  back  and  ends 
to  open  on  hinges,  and  the  top  made  movable,  for  the  sake  of  promoting 
ventilation,  as  well  as  of  affording  easy  access  to  patients.  Curtains 
suspended  from  movable  rods,  which  may  be  drawn  forward,  have  also 
been  recommended  to  be  placed  in  front,  instead  of  sliding  panels,  to 
screen  the  people  while  dressing  and  undressing,  in  cases  where  the 
beds  do  not  occupy  separate  apartments. 

Fig.  603  is  the  ground-plan  of  a  double  cottage,  capable  of  affi>rding 
ample  accommodation  for  an  ordinary  family-  Each  of  the  apartments, 
like  the  former,  is  22  feet  in  length,  by  15  feet  in  width,  with  a  projec- 
tion behind  to  serve  as  an  additional  apartment ;  a  is  the  entrance  door, 
b  the  porch,  c  the  inner  door,  d  the  principal  apartment,  e  the  fire- 
place, /  the  window,  j  the  plate-rack,  and  A  the  dresser ;  one  bed  i 
enters  from  the  apartment  *,  with  a  door,  and  though  dark,  light  may 
occasionally  be  borrowed  from  the  window  /  close  by ;  another  bed  /  is 

*  See  CuDiiiDgham'f  DHigna  Tor  Farm  Cattagei  and  Btcadingi,  Plate  II. 
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entered  from  the  apartment  which  is  lighted  by  the  window  w,  shut 

Fig.  608. 


Feet- 
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in  by  the  door  r,  and  serves  as  a  store-room ;  the  projection  behind 
contains  the  bed  n,  is  lighted  by  the  window  0,  and  shut  in  by  the 
door/?.  By  enlarging  the  plan  of  this  house  to  24  feet  in  length,  an  ad- 
ditional bed  could  be  placed  in  length  at  s^  lighted  by  the  window  m  ; 
and,  in  this  case,  in  order  to  give  the  bed  /  a  separate  entrance,  its  face 
should  be  turned  into  the  principal  apartment  d^  and  the  plate-rack  g 
removed  to  where  the  dresser  h  is,  and  the  dresser  placed  at  t  Such 
a  house  would  accommodate  8  persons,  and  have  a  store-room  m  be- 
sides. 

This  plan  accommodates  a  large  family  on  one  floor;  and  a  cot- 
tage of  even  larger  dimensions,  if  divided  into  2  separate  apartments, 
would  not  afford  so  much  separate  accommodation  for  its  inmates  as 
the  arrangement  of  the  4  beds  in  fig.  603.  For  the  accommodation  of 
still  larger  families,  instead  of  enlarging  the  ground  floor  to  an  inordi- 
nate extent,  a  second  storey  should  be  added.  Fig.  604  gives  the 
ground-plan  of  a  double  house  of  this  description,  where  a  is  the  en- 
trance  door ;  b  the  porch ;  c  the  door  to  the  principal  apartment  c/,  which 
has  a  floor-room  of  18  feet  by  16  feet ;  e  the  fire-place  ;  /  the  window, 
and  the  plate-rack  and  dresser  may  be  placed  along  the  wall  from  c;  g 
is  a  store-room  and  milk-house,  lighted  by  the  window  A,  and  shut  in  by 
the  door  i;  A;  is  a  dark  apartment  projecting  behind,  for  holding  coals 
and  other  lumber,  shut  in  by  the  door  /,  or  it  might  be  lighted  by  a  win- 
dow, and  converted  into  a  bed«room ;  and  a  bed  could  also  be  placed 
under  the  stair,  in  the  store-room  g.  The  stair  h  leads  to  the  upper  apart- 
ment, which  is  floored  with  boards,  and  extends  over  the  entire  apart- 
ment e/and  store-roomy,  and  may  be  subdivided  in  many  ways  to  contain 
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.a  uuiuber  of  beds  ta  accommodate  a  large  family.    The  elevation  of  this 


2-Btorey  double  house,  fig.  605,  shews  how  the  upper  apartment  is  lighted. 
The  architectural  appearnnce  may  bo  made  to  suit  the  taste  of  the  owner. 
Fig.  64  ia  a  modified  plan  of  cottages  (it  Howick,  belongiug  to  Earl  Grey* 
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I  do  not  approve  of  ash-pits,  privies,  and  pig-sties,  being  placed  near 
dwelling-houses.  It  is  highly  proper  that  these  accommodations  should 
be  provided  for  the  people,  but  certainly  not  close  to  their  dwellings. 
The  trouble  of  walking  a  few  yards  to  those  places  is  well  compensated 
in  avoiding  the  nuisance  that  would  be  experienced  in  their  vicinage ; 
■  See  Report  of  Ihe  Cottage  Improvemeat  Societj  of  North  Narthamberluid  for  Id^  p.  10 
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and  enforcement  of  obedience  in  their  use,  though  situate  at  a  few  yards 
distance,  is,  I  know,  as  easy  as  to  any  order  regarding  field-work.  Mere 
proximity  to  such  places  is  not  alone  conducive  to  domestic  cleanliness, 
but  the  contrary.  All  the  care  bestowed  by  the  Dutch  on  domestic 
cleanliness  is  not  able  to  remove  the  loathsome  feeling  excited  by  the 
odorous  exhalations  of  a  certain  kind,  to  be  felt  within  the  dwellings  of 
the  peasantry,  and  even  of  farmers.  Those  who  cannot  reconcile  them- 
selves to  the  nuisance  of  a  water-closet  scantily  supplied  with  water 
within  their  own  houses,  will  have  no  difficulty  in  imderstanding  why 
the  labouring  man  and  his  family  should  dislike  the  still  more  insuf- 
ferable nuisance  of  a  privy  stuck  against  the  back- wall  of  their  cottage. 
Rather  than  use  it,  he  and  they  will  wander  afar.  On  this  account,  I 
am  surprised  at  plans  being  recommended  and  applauded,  with  this 
nuisance  attached  to  them,  flanked  by  an  ash-pit  and  pig-sty.*  Nor  do  I 
approve  of  back-doors  in  cottages  to  create  unnecessary  draughts.  The 
cottage,  with  all  its  contrivances  for  heat,  of  shut  doors  and  windows,  of 
fires,  and  crowded  fire-sides,  is,  notwithstanding,  cold  enough  in  a  winter 
evening.  Draughts  produced  by  opposite  doors  is  the  most  dangerous 
mode  of  ventilating  houses  for  the  health  of  the  people.  A  cheerful  fire, 
that  always  sends  its  smoke  up  the  chimney,  is  the  best  ventilator  a 
cottage  can  have. 

As  a  good  window  is  an  essential  article  in  the  cottages  of  labourers, 
it  may  be  worth  while  to  give  a  description  of  one,  made  by  Messrs 
M*Culloch  and  Co.,  Gallowgate,  Glasgow,  and  for  which  they  received  a 
premium  from  the  Highland  and  Agricultural  Society.  "  This  window  is 
extremely  simple  in  its  construction,  and  may  with  safety  be  pronounced 
efficient  in  point  of  comfort  and  utility,  while  the  price,  it  is  believed, 
will  not  be  higher  than  the  cheapest  description  of  iron  windows  now 
in  use,  and,  for  durability,  will  be  preferable  to  those  of  any  other  ma- 
terial. The  dimensions  that  have  been  recommended  for  the  windows 
of  ordinary  cottages  are,  39  inches  for  the  height,  and  24  inches  for  the 
width,  within  the  wooden  frames.  The  size  of  glass  required  for  these 
frames  is  7^  by  5;^^  inches.  The  sash  is  divided  into  2  unequal  parts, 
the  lower  part  having  3  squares  in  height,  and  the  upper  part  2.  The 
lower  part  is  permanently  fixed,  while  the  upper  part  is  constructed  to 
turn  in  the  vertical  direction  on  pivots,  which  are  situate  in  the  line  of 
its  middle  astragal ;  and  both  parts  are  set  in  a  substantial  wooden  frame, 
which  may  either  be  built  in  while  the  wall  is  erecting,  or  set  in  after- 
wards in  the  ordinary  way,  with  or  without  checked  rebats,  according 
to  the  taste  of  the  proprietor.  The  window  and  its  arrangements  will 
be  better  understood  by  reference  to  the  annexed  cuts,  fig.  606,  show- 

♦  See  Journal  of  the  Rojal  Agricultunl  Society  o^lSiT\^%si^<t  -h^.'s.  '^.*fiSI\-A^.. 
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ing  an  inside  elevation,  fig.  607  a  plan,  and  fig.  608  a  vertical  section, 
in  each  of  which  a  portion  of  the  wall  is  exhibited,  and  the  same  letters 
refer  to  the  corresponding  parts  of  each  figure  ;  « is  a  portion  of  the  aur- 
rounding  wall ;  b  the  wooden  frame  of  the  window  ;  c  the  lower  sash, 
which  is  dormant ;  and  d  the  upper  and  movable  sash.  In  fig.  608,  the 
upper  sash  is  represented  as  open  for 
ventiUtion.  When  shut,  the  parts  of 
the  opening  sash  cover  and  overlap  the 
fixed  parts  in  such  a  manner  as  to  ex- 
clude wind  and  water  ;  but  when  ven- 
tilation  is  required,  the  arrangement  of 
the  parts  which  produce  this  is  such  as 
to  enable  the  hoasekeeper  to  admit  air 
to  any  extent.  For  this  purpose  the 
notched  latch  e  is  jointed  to  a  stud  in 
the  edge  of  the  sash ;  a  simple  iron  pin 
or  stud  is  also  fixed  in  the  wooden 
frame  at  b,  and  the  notches  of  the  latch 
being  made  to  fall  upon  this  stud  at  any 
reqired  distance,  the  requisite  degree 
of  opening  is  secured ;  and  when  the 
sash  is  again  closed,  the  latch  falls  down 
parallel  with,  and  close  to,  the  sash.  To 
secure  the  sashes  when  shut,  the  T  bolt 
/,  in  the  middle  of  the  meeting  bars, 
has  only  to  be  turned  \  round,  and  the 
movable  sash  is  held  fast  in  close  con- 
tact with  the  other.  Fig.  606  repre- 
sents the  windows  as  finished  with 
simple  dressings,  namely,  plain  deal 
shutters,  facings,  and  sole,  which,  at  a 
small  expense,  would  give  an  air  of  : 
neatness  and  comfort  to  the  apartment, 
and  promote  a  corresponding  taste  in 

the  other  parts  of  the  cottage.    Though  "  """"  '"' "' 

the  dimensions  of  the  window  here  stated  may  be  conceived  sufficient 
for  lighting  an  apartment  of  ordinary  size,  they  can,  nevertheless,  be 
varied  to  suit  every  purpose.  '  This  may  be  done  either  by  employing 
two  such  windows  as  above  described,  with  a  mullion  of  wood  or  of 
stone  between  them,  or  the  single  window  may  be  enlarged  by  1  or  2 
squares  in  width,  or  in  height,  or  in  both  directions." 
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It  is  proper  to  mention  that  zinc,  in  the  opinion  of  tradesmen, ' 
weak  for  window-sashes  to  admit  of  repair  by  an  unpractised  hand. 
Wood  and  lead  are,  for  the  same  reasons,  equally  unsuitable.  Malleable 
iron,  even  so  thin  as  to  impede  the  lig'ht  but  little,  if  the  astragals  are 
not  provided  with  flanges  for  the  glass  to  rest  against,  the  repair  must 
also  be  a  work  of  some  difficulty,  and  is  also  deemed  unfit  for  the  pur- 
pose. Cast-iron,  therefore,  appears  to  be  the  material  least  liable  to  ob- 
jection ;  but  astragals  of  cast-iron  must  be  of  considerable  thickness,  and 
such  frames,  consequently,  could  not  be  adapted  to  a  very  small  size  of 
glass,  without  materially  obscuring  the  light.  The  iron  sashes,  as  shewn 
above,  without  the  wooden  trames,  cost  5a.,  and  glass  for  such  windows 
may  bo  purchased  at  2  jd.  per  square.* 

The  cost  of  erecting  such  cottages  is  inconsiderable,  when  tbeir  ac- 
commodation and  comfortable  furnishing  are  taken  into  account.  Such 
as  in  figs.  601  and  602,  would  cost  thus; — 


82  Cubic  yiirda  of  building,      . 
151  Feet  of  bewn  stone,    . 
Roofing  and  slating, 
Joinen'  work  tuid  fiimiBhlng.     . 

.     L.U    7 

7  n 

16  11! 
U     6 

0 
0 
0 
0 

L.53    0 

0 

They  might  be  executed  for  L.48,  in  situations  possessing  extraordinary 
advantages.  The  plan  afTording  greater  accommodation  in  6g.  603 
would  cost  about  L.62  each ;  and  the  double  cottage  of  fig.  604,  with 
its  elevation  in  fig.  605,  would  cost  L.61,  9s.  each,  thus: — 

MasoQ-work L.50    3    7 

JoiQcr-wotk, 45    2  10 

Slater-work, IT  13     4 

Pluster-wort, 6  13    4 

Gltuier  work, 1  15    0 

Sky-Jights, 1  10     0 

L.122  18     1  t 

The  specification  by  which  such  cottages  should  be  built,  will  b«  very 
similar  to  those  given  for  the  farm-house  in  (242.).  Clumps  of  cottages 
of  2  together  are,  in  my  opinion,  more  picturesque  objects,  and  more 
convenient  for  the  out-door  conveniences  of  its  inmates,  than  a  long 
row,  though  they  will,  no  doubt,  cost  a  little  more  to  erect ;  and  tbey 

■  Prize  Eauya  of  the  Higbland  and  Agricultaral  Societj.  toI.  lilL,  p.  64S-CO. 

t  Report  of  Cottage  Improvement  Society  of  North  Northnmberluid  for  1812,  p.  1& 
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should  not  be  built  so  near  each  other  as  to  create  a  strong  current  of 
wind  between  them. 

The  following  general  remarks  on  the  form  and  situation  of  hinds* 
houses  seem  judicious.  "  As  respects  the  particular  form  and  structure 
of  a  cottage,  and  the  question  whether  2  rooms  on  the  ground-floor,  or 
an  upper  storey,  is  to  be  deemed  the  best,  I  think  local  circumstances 
must  always  be  allowed  to  decide.  Internal  space,  ventilation,  and  dry- 
ness, are  the  great  requisites ;  and  if  these  be  provided,  there  can  be  no 
reason  for  dissatisfaction  on  minor  matters.  Cottagers  themselves  dif- 
fer much  in  opinion  as  to  which  form  they  would  prefer,  being  influenced 
often  by  the  number  or  ages  of  their  children,  the  price  of  fuel,  and  other 
considerations.  If  the  family  is  not  large,  and  the  circumstances  are 
good,  a  second  ground-floor  room,  though  used  as  a  bed-room,  will  be 
furnished  for  holiday  use  as  a  parlour,  in  which  friends  may  be  received 
to  drink  tea ;  nor  will  an  occasional  second  fire  be  thought  too  costly  in 
such  a  household.  The  case,  however,  is  different  where  a  number  of 
children  are  to  be  reared  with  the  strictest  economy  ;  here  the  mother 
will  be  very  glad  to  have  a  room  up  stairs,  well  warmed  at  all  times 
from  the  kitchen  below.  A  third  mistress  will  be  able  to  furnish  the 
upper  room  as  a  little  parlour,  no  less  conveniently  than  if  placed  on  the 
ground-floor.  In  general,  as  respects  hinds^  cottages,  I  should  prefer 
the  upper  storey  very  decidedly,  because  its  warmth  and  dryness  will 
always  invite  the  family  to  use  it,  though  unfurnished  save  with  a  bed 
in  the  comer.  Not  so  the  spare  down-stairs  room,  which,  being  cold, 
they  will  allow  to  degenerate  into  a  place  for  storing  meal  and  potatoes. 
It  is  only  when  the  labourer  is  a  fixed  resident,  holding  directly  under 
the  landowner,  that  he  will  furnish  his  second  room  on  the  ground-floor 
comfortably,  and  warm  it  by  occasional  fires."* 

In  concluding  my  observations  on  this  subject,  I  cannot  do  so  in  bet- 
ter terms  than  those  employed  by  Pr  Qilly,  in  describing  the  condition 
of  the  Border  hind  even  in  his  old-fashioned  cottage.  The  character  of 
the  man  the  Reverend  gentleman  has  drawn  with  truth,  as  I  myself  can 
testify ;  and  I  shall  never  cease  to  respect  the  Border  hind  for  his  ster- 
ling worth.  Should  it  be  your  lot  to  be  cast  amongst  them,  endeavour 
to  induce  them  to  remain  with  you  for  years,  overlooking  minor  faults, 
and  remembering  that  an  honest  hind,  with  an  honest  family,  all  good 
workers,  are  of  inestimable  advantage  to  a  farmer. 

"  In  justice  to  this  excellent  class  of  persons,  the  hinds  of  the  Border," 
observes  Dr  Gilly,  "  I  must  describe  the  interior  of  a  cottage,  when  it  is 

*  Mr  Ralph  Carr  of  Hedgelejr,  in  Report  of  Cottage  Improvement  Society  of  Nor^t^ 
Northumberland,  p,  15-17* 
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fairly '  put  to  rigbts,'  after  the  occupant  htie  taken  possession.  My  clescnp- 
tion  shall  be  that  which  will  apply,  on  an  average,  to  the  one  apartment 
of  all  decent  agricultural  labouiers,  where  a  family  ia  not  large.  Take 
into  coDsideration  the  difficulties  with  which  he  has  to  contend,  before 
he  can  convert  his  shed  into  a  tidy  chamber ;  see  what  he  has  gathered 
about  him,  to  give  an  air  of  comfort  and  smartness  to  his  dwelling ;  look 
at  the  homely  but  ample  provision  which  he  has  laid  in  for  his  winter 
supply ;  cast  your  eye  over  the  pages  of  the  books  which  fill  one  of  his 
shelves;  and  when  you  have  done  this,  you  will  be  able  to  estimate  the 
character  of  the  meritorious  class  to  which  he  belongs.  We  will  sup- 
pose that  it  is  in  the  month  of  December  when  we  open  bis  door. 
.  .  .  .  There  are  2  bods  placed  within  a  frame-work,  which  lake 
up  the  whole  of  one  side  of  the  room.  In  the  centre  of  the  frame-work, 
and  between  the  2  beds,  is  a  door  wliich  opens  into  the  space  behind 
the  beds,  where  many  useful  articles,  snch  as  pajls  and  tubs,  are  stowed 
away ;  and  perhaps  if  you  look  in  you  will  see  another  bed  on  the  floor  in 
the  comer.  The  2  bedsteads  within  the  frame-work  are  so  contrived 
as  to  close  in  by  a  sliding  panel.  This,  the  whole  being  kept  bright  and 
clean,  by  rubbing  and  washing,  affords  an  air  of  nicety  and  neatness  to 
the  room,  which  has  a  pleasing  effect ;  but  it  is  to  be  wished  that  the  pea- 
santry would  substitute  curtains  or  linen  hangings  for  this  unwholesome 
fashion.  Confined  air  is  an  evil ;  and  the  difficulty  of  approaching  an 
invalid,  when  surgical  aid  is  necessary,  is  another  evil.  It  may  also  be 
added,  that  this  apparatus  sometimes  forms  a  screen,  which,  desirable 
on  some  occasions,  is  equally  objectionable  in  others.  It  is  hard  to  per- 
suade a  hind  and  his  family  to  adopt  a  different  apparatus.  They  plead, 
truly  enough,  that  many  of  the  cottages  would  be  intolerably  cold  with- 
out such  beds,  in  which  they  might  box  themselves  up.  It  is  also  said 
that  no  decency  could  be  observed  without  them.  Every  srgament 
they  me  is  an  appeal  for  a  better  order  of  cottages,  and  a  second  room. 
.  .  .  .  From  the  panelled  beds,  which  strike  attention  at  first 
entrance,  our  eye  rests  on  the  dresser  and  shelves  of  pretty  crockery- 
ware,  which  cover  the  greater  part  of  another  side  of  the  room 

Theu  comes  the  handsome  clock  in  its  tall  case,  and  the  chest  of  drawers, 
sometimes  of  new  wainscot,  sometimes  of  antique  carved  work  ;  whitji 
many  a  collector  could  lay  bis  hands  on,  and  which  contains  de- 
cent apparel  for  all  the  family,  such  as  they  take  an  honest  pride  in 
wearing  on  all  proper  occasions  ; — and  where  have  we  a  better-dressed 
population  than  among  the  northern  peasants  t  The  barrel  of  meal  and 
the  barrel  of  herrings  occupy  their  places.  The  rack  above  diapUfS 
some  goodly  flitches  of  bacon.     White-bread  loaves  are  seldom  se^. 
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The  girdle-cake,  composed  of  barley  and  pease,  and  the  oaten  porridge, 
and  potatoes,  are  the  usual  substitute  for  wheaten  flour. 

"  Now,  as  to  the  food  for  our  peasant's  mind.  One  book  cannot 
escape  our  attention.  It  is  *  the  big  ha'  Bible,  once  his  father's  pride.' 
Few  of  our  hinds  are  without  a  family  Bible,  with  notes,  and  with  it  we 
remark  one  or  two  smaller  Bibles.  The  wish  of  good  King  George  is 
realised  in  this  part  of  the  kingdom  at  least,  namely,  that  every  man  in 
his  dominions  should  have  a  Bible,  and  that  every  child  should  be  able 
to  read  it.  Within  the  district  which  has  come  within  my  own  observa- 
tion— and  my  inquiries  have  been  directed  to  this  point — I  do  not  know 
of  one  single  hind's  family  which  wants  a  Bible,  or  of  a  child  who  has 
reached  7  years  of  age  who  cannot  read,  except  in  cases  of  imbe- 
cility ;  the  Prayer-book,  and  some  few  other  books  of  devotion,  are  ranged 
by  the  side  of  the  Bible,  and  they  all  shew  they  have  been  frequently 
read.  These  spiritual  treasures  have  given  a  tone  to  the  peasant's  lan- 
guage— ^they  have  stored  his  mind — ^they  have  comforted  him  in  the  hour 
of  trial. 

"  In  common  conversation  he  will  use  provincialisms  in  the  use  and 
collocation  of  words  which  may  grate  upon  refined  ears ;  but  lead  them 
into  a  serious  and  religious  train  of  thought  and  discourse,  and  then  you 
will  dbcern  the  majesty  of  biblical  knowledge — then  you  will  hear  him 
express  himself  in  a  manner  which  none  can  do  but  those  who  are  in 
the  frequent  habit  of  reading  Scripture  in  the  authorized  version.  One 
uniform  version  has  served  for  all  the  Bible  readers  in  Great  Britain  for 
more  than  200  years  ;  and  the  beautiful  harmony  arising  therefrom  is 
heard  as  much  in  the  peasant's  cottage  as  in  the  Queen's  palace.  Oh 
ye  who  doubt  the  full  extent  of  the  salutary  effects  produced  by  Bible 
reading !  I  have  read  your  observations  upon  the  uneducated  use  of 
Scripture ;  I  have  read  them,  with  admiration  of  the  learning  and  devout 
sentiments  by  which  they  are  distinguished  ;  but  I  cannot  be  one  of 
your  converts ;  I  must  continue  to  differ  from  you ;  for  never  have  I 
understood  the  message  of  reconciliation  more  clearly,  and  never  have 
I  felt  the  force  of  *  Christian  morals '  more  powerfully,  than  when  I 
have  been  conversing  with  some  pious  hind,  whose  principal  reading  is 

Scripture One  word  njore,  on  this  part  of  my  subject.    The 

hind^s  cottage  very  seldom  contains  any  loose  productions — ^the  vulgar 
ballad  and  the  ribald  jest  are  not  to  his  taste. 

"  Such  is  the  occupant  of  the  miserable  habitation  which  is  usually 
provided  for  the  peasantry  of  Northumberland  and  the  Borders  of  Scot- 
land, and,  I  am  afraid,  for  the  majority  of  agricultural  labourers  through 
the  land     But  a  more  considerate  spirit  is  abroad ;  many  proprietors 
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are  tuniing  their  attention  to  tliis  matter  ;  and  cottages,  and  groiqn  o 
cottages,  are  rising  in  alt  directions,  which  do  honour  to  those  who 
provided  and  built  them,  and  secure  the  comfort  of  their  inmates."  • 


I 


'  run  lARK  TO  BE  BESTOWED  IN  THE  PBESERVATION  OF 
IMl'LKMENTS. 


The  farmer  is  often  charged  with  neglecting  his  implements,  by  nn- 
iiocessary  exposure  to  the  weather ;  and  the  charge  is  partially  well- 
founded,  though  those  who  make  it  do  not  understand  the  cause  of  the 
apparent  neglect-  Implementit  are  used  both  within  and  without  doors ; 
and  those  used  without  doors  may  be  divided  into  those  in  use  every  sea- 
son, and  those  only  used  occasionally.  It  is  scarcely  to  be  expected  that 
implements  very  frequently  in  use,  operating  upon  the  soil,  can  be 
otherwise  than  constantly  exposed  to  the  weather.  Fortunately,  on  the 
score  of  economy,  the  implements  thus  employed  are  of  simple  construc- 
tion ;  and  arc,  thiTi'foiT,  loss  affected  by  the  vicissitudes  of  weather,  as 
well  as  less  costly  when  renewed. 

The  implement  most  frequently  in  use  is  the  plough,  and,  being  the 
chief  one  for  operating  upon  the  soil,  is  constantly  exposed  in  the  field, 
its  situation  in  winter  often  being,  as  described  by  Thomson, 

LieB  ill  tt 

Being  composed  of  few  parts,  it  is  little  liable  to  derangement;  and 
being  now  mostly  made  of  iron,  its  durability  is  secured.  The  proper 
treatment  of  this  implement  is,  that  whenever  the  irons,  as  they  are 
termed,  that  is,  the  sock  or  share  and  coulter,  become  blunted,  they 
should  be  sharpened,  and  with  much  ploughing  in  sharp  gravelly  soil, 
these  may  require  to  be  sharpened  every  day ;  but  besides  this,  those 
parts  require  laying  occasionally,  that  is,  fresh  portions  of  iron  welded 
to  their  points,  to  sustain  their  proper  dimensions  in  length  and  breadtli. 
The  mould-board  should  be  renewed  before  it  is  worn  much  away  be- 
hind. The  plough-spade  should  always  be  kept  in  repair,  as  being  a 
useful  instrument  in  removing  the  obstructing  earth  &om  the  mould- 
board.    The  wedges  which  fasten  the  coulter-head  in  its  bed  being  often 

■  Gill}  j  Appwtl  in  Bclislfuf  the  PsuuiCry  oTthe  Border,  p.  21-27. 
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driven  out  and  in  with  stones,  it  has  often  occurred  to  me,  that  a  ham- 
mer would  be  a  useful  adjunct  to  a  plough,  and  might  be  attached  some- 
where in  its  bosom ;  but  whether  it  would  get  leave  to  remain  there 
by  pilfering  hands  I  am  doubtful,  though  it  has  often  excited  my  surprise 
to  find  the  irons  of  ploughs  so  seldom  meddled  with  in  the  fields,  where 
they  are  so  much  exposed.  A  slide  is  a  most  useful  instrument  for  con- 
veying the  plough  upon  from  field  to  field.  Ploughs  are  seldom  painted 
after  leaving  the  makers'  hands ;  but  surely  they  might  receive  a  good 
coat  of  paint  at  least  once  a-year. 

Harrows^  being  the  implement  most  commonly  in  use  next  to  the 
plough,  are  much  in  the  field,  and,  of  course,  exposed  to  the  weather ; 
and  though  made  entirely  of  wood,  last  a  long  time.  Not  being  required 
in  winter,  ground  not  being  in  a  state  to  be  harrowed  but  when  dry, 
they  are  then  removed  from  the  field,  and  placed  in  the  implement-house. 
The  tines  are  usually  laid  and  made  sharp  once  a-year,  namely,  just 
before  the  commencement  of  the  oat-seed  in  spring,  when  their  repair 
is  most  commonly  done  in  a  hurry.  To  prevent  disappointment,  how- 
ever, at  this  important  season,  they  should  be  laid  and  refixed  before 
the  harrows  are  set  past  for  the  winter,  and  then  the  implement  will  be 
ready  for  use,  whenever  required  in  spring.  Harrows  are  never  paint- 
ed more  than  ploughs ;  but  should  be  cleaned  and  painted  when  set 
past.  A  common  practice,  too,  in  conveying  harrows  from  one  field  to 
another,  is  to  place  them  in  carts,  which  involves  the  separation  of  their 
2  parts,  and  of  the  master  swing-tree ;  whereas  a  sledge  made  on  purpose 
contains  them  entire,  and  removes  them  with  ease,  with  a  single  horse, 
from  field  to  field. 

The  roller  being  only  occasionally  in  use,  in  pulverising  the  soil,  and 
rolling  the  young  grass  and  spring  crops  in  spring,  and  in  pulverising 
the  soil  in  summer-fallow,  it  is  replaced  in  its  shed  whenever  its  ser- 
vices are  no  more  wanted.  It  should,  however,  always  be  set  past  in  a 
state  of  complete  repair,  that  disappointment  may  not  be  felt  at  the  mo- 
ment it  is  desired  to  employ  it ;  and  the  wood-work  should  be  painted 
occasionally. 

The  small  ploughs,  such  as  the  ribbing  and  double  mould'board ploughy 
being  chiefly  used  in  summer,  are  allowed  to  lie  too  long  in  the  fields 
after  their  employment  has  ceased ;  and  if  removed  before  winter  sets 
in,  are  placed  in  the  implement-house  dirty  and  worn.  When  no  longer 
required,  they  ought  to  be  scraped  clean  of  earth,  the  irons  laid  and 
blackened,  and  the  wood  painted,  before  being  put  aside  in  the  imple- 
ment-shed. 

There  are  no  implements  which  receive  less  regard,  when  not  in  use 
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than  the  whole  class  of  ncufflers  aod  t/rubbem,  which  get  leave  to  ri 
at  the  sides  of  head-ridges,  and  corners  of  turnip  and  potiito  fields,  per- 
haps the  whole  winter.  Many  of  them  being  made  entirely  of  irotj,  do 
not  suffer  much,  it  is  true,  of  deterioration  from  weather ;  but,  being 
composed  of  minute  ptu-ts — of  tines,  coulters,  small  wedges,  ajid  screw- 
bolts — these  suffer  from  that  cause,  and  do  their  work  indifferently  on 
getting  loose.  Instead,  therefore,  of  being  permitted  to  lie  unregarded 
in  the  field,  their  worn  parts  should  be  immediately  repaired,  and  them- 
Belvea  placed  in  the  implement-shed. 

All  the  classes  of  the  more  delicately  constructed  machines,  such  aa 
t\\G  ffragg-xeed,  ttrill-somnff,  and  liifnip-sowing  tnachinet,  are  seldom  al- 
lowed to  remain  longer  in  the  field  than  is  use,  but  more,  I  fear,  from 
being  in  the  way  of  other  worli,  than  regard  for  their  own  safety ;  for, 
though  removed  from  the  fit-Id,  they  are  almost  always  allowed  to  re- 
main unheeded  in  the  neighbourhood  of  the  steading  for  a  considerable 
time.  lustcad  of  tliis  treatment,  they  should  be  immediately  repaired, 
taken  to  pieces  and  cleaned,  the  journals  greased,  and  the  separate  parts 
stowed  away  in  the  implement-house. 

As  to  the  class  of  small  manual  implemeuts,  such  as  tumip-hott, 
tpreading-gritipt,  dunij-haiek*,  hay-kniveg,  scythes,  and  such  like,  if  they 
are  not  placed  in  the  i m pie m cut-house  when  out  of  use,  many  of  them 
will  be  lost.  When  scythes  and  hoes  get  worn,  they  should  be  thrown 
into  the  old-iron  store,  and  the  handles  furnished  with  new  articles. 

Of  all  implements,  carls,  perhaps,  receiTe  the  worst  treatment.  Though 
much  in  use  in  the  fields,  they  are  never  left  there,  it  is  true,  and  are 
brought  to  the  steading,  but  are  seldom  put  under  cover,  and  are  sub- 
jected to  every  species  of  weather,  whether  to  the  shrinking  power  of 
the  sun's  rays  in  summer,  or  the  rotting  effects  of  the  damps  and  rains 
of  winter ;  and  considering  that  carts  are  constructed  of  many  parts,  the 
wonder  is  they  last  so  long  with  the  treatment  they  receive.  Their 
axles  are  not  unfrequently  neglected  of  grease ;  and  as  to  their  bodies 
and  wheels  being  washed,  not  a  mop  nor  a  drop  of  water  is  ever  thrown 
upon  them — except  when  receiving  ablution  from  rain,  or  in  an  occa- 
sional passage  through  a  river.  Carts  are  kept  in  the  same  state  of 
cleanness,  whether  employed  in  clearing  out  a  dung-court,  or  in  bring- 
ing home  a  crop  of  potatoes  for  the  food  of  man,  or  of  turnips  for  that 
of  beasts.  A  bole  in  the  bottom  or  sides  will  get  leave  to  enlarge  till  it 
lets  through  an  article  of  no  inconsiderable  size ;  and  a  wheel-ring  will 
be  allowed  to  become  loose,  till  some  day  it  Eies  off  altogether,  to  tha 
risk  of  the  felloes  being  broken  to  pieces.  When  such  a  mishap  occar* 
from  home,  it  tells  strongly  against  the  care  bestowed  by  the  steward 
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in  such  matters,  and  places  him  in  an  awkward  position  with  his 
master. 

The  harness^  too,  is  allowed  to  remain  in  a  broken  state,  except  with 
such  repair  as  a  bit  of  string  can  make,  until  some  important  part  giyes 
way.  The  saddler  should  be  desired  to  make  his  periodic  visits  at  re*^ 
gular  times,  and  repair  whatever  is  amiss,  even  of  the  most  trifling 
nature,  and  not  delay  repairs  until  a  great  extent  of  them  are  required. 

The  horses  should  not  be  neglected  in  their  shoeing.  It  is  not  an  un-^ 
frequent  neglect  to  allow  the  shoes  to  remain  on  till  they  become  loose, 
or  the  crust  of  the  hoof  grows  beyond  them  ;  in  either  case  the  horses 
run  the  risk  of  being  lamed,  and  if  not  moving  upon  soft  earth,  they 
would  inevitably  acquire  thrushes  and  corns.  The  ^oes  should  not  be 
allowed  to  be  worn  so  thin  as  to  endanger  their  breaking,  nor  to  remain 
eo  long  on  as  to  get  a  set  in  the  hoof.  When  the  shoeing  is  taken  by 
the  smith  by  the  piece,  he  is  apt  to  persuade  the  men  to  let  the  dioes 
hang  on  as  long  as  they  can  ;  but  the  steward  should  see  to  the  state 
of  the  horses^  feet,  and  order  them  to  the  smithy  whenever  he  conceives 
it  necessary.  I  am  aware  that  shoeing  often  interferes  with  field* work ; 
but,  in  the  biisy  season,  the  horses  should  be  sent  to  the  smithy  in  the 
evening,  with  a  bunch  of  grass,  and  if  the  smith  has  shoes  ready  forged^ 
which  he  should  always  have  for  horses  he  is  in  the  habit  of  shoeing^ 
not  much  time  will  be  lost ;  but  unless  the  steward  look  after  this  mat* 
ter,  the  smith  will  be  glad  of  the  opportunity  to  take  assistance  from 
the  man  at  the  forehammer  to  serve  his  own  purpose. 

In  regard  to  the  in-door  implements,  the  thrtuhing-nMchine  should 
be  cleaned  out  thoroughly  every  time  a  different  kind  of  com  is  to  be 
thrashed,  otherwise  samples  will  be  impure.  The  gudgeons  are  usually 
oiled  every  time  the  mill  is  in  use.  Whenever  any  part  of  the  machine 
requires  repair  it  should  receive  it  immediately,  otherwise  the  force  to 
which  it  is  subjected  may  render  the  fracture  serious.  All  the  machinery 
connected  with  the  thrashing  mill  ought  to  be  boarded  in,  in  case  of  ac- 
cidents ;  and  such  a  precaution  is  the  more  necessary  where  women  are 
employed,  the  loose  state  of  whose  dress  rendering  their  approach  to 
moving  machinery  dangerous  to  their  safety* 

Holes  in  sacks  and  in  bam  and  chaff-sheets  should  be  instantly  repair- 
ed, by  patching  and  darning ;  nor  should  a  broken  mesh  in  a  riddle  be 
overlooked,  so  as  to  render  the  clean-winnowing  of  grain  unavailing. 

The  repairs  of  sliktmg^  water-ruins^  drains,  or  wood-work  of  the  stead- 
ing, usually  required  once  a-year,  are  most  conveniently  executed  in 
summer,  when  the  materials  soon  dry,  the  days  are  long,  and  the  stead- 
ing is  not  in  use. 
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The  Jilting  up  of  the  implement-home  for  the  accommodation  of  tlie 
finer  and  smaller  implements,  is  an  arrangement  of  some  importance,  to 
the  keeping  of  its  floor  always  unencumbered,  and  access  to  particnkr 
implements,  required  at  a  time,  entirely  free.  Wheels,  loose  shafts, 
and  angular  pieces  of  iron,  are  best  suspended  against  a  wall  from  iron 
pins.  Articles  of  length,  such  as  sowing-boxes,  are  best  supported 
against  a  wall  on  brackets.  >Small  articles  of  iron  and  other  materials 
are  best  kept  together  on  shelves.  Hand-hoes,  weed-hook§,  and  such 
like,  are  best  tied  together  in  bundles,  and  placed  out  of  the  way  across 
the  balks ;  where  the  scythes  are  also  best  suspended.  The  bodies  of 
small  ploughs,  grubbers,  scuiHors,  should  be  placed  against  the  foot  of 
the  walls,  and  kept  in  their  position,  by  fastenings  of  cords  to  staples 
driven  into  the  walls.  If  every  article  were  put  into  its  own  place  at 
the  end  of  its  season,  confusion  would  be  avoided,  and  many  more 
articles  find  accommodation  in  the  implement-house,  than  tvhen  every- 
thing is  put  down  anywhere,  without  regard  to  order.  To  maintain 
order  in  the  implement-house,  I  know,  requires  firmness ;  but  enforce- 
ment of  order  always  carries  this  conviction  along  with  it,  that  it  is 
easier  to  put  a  thing  in  its  own  proper  place,  than  anywhere  else,  inas- 
much as  the  place  allotted  for  it  contains  and  retains  it  in  the  best  state 
and  position. 

I  have  DOW  broaght  to  a  termination  the  task  I  had  imposed  nprni 
myself  in  writing  this  work.  If  you  will  but  follow  the  prescriptions  I 
have  given  in  H,  for  conducting  the  larger  operations  of  the  field,  and  tea 
treating  the  various  animals  of  the  farm ;  and — ^not  to  mention  the  pro- 
per ploughing  and  manuring  of  the  soil — as  the  practice  of  every  farmer 
demonstrates  the  necesfflty  of  affording  due  attention  to  those  most  im- 
portant, because  fundamental  operations ; — if  you  finish  off  your  fields 
in  a  manner  indicating  care  and  neatness,  ploughing  round  their  mar- 
^ns,  and  turning  over  the  comers — if  you  keep  your  fences  clean  and 
in  a  state  of  repair — your  fields  free  of  weeds — if  yon  give  your  stock 
abundance  of  fresh  food  at  regular  intervak  in  winter,  and  supply  them 
with  plenty  of  clean  water  on  fresh  pastures  in  summer — if  you  have  the 
farm-roads  always  in  a  serviceable  state,  and  every  thing  about  the 
steading  neat  and  orderly ; — if  yon  exhibit  skill  and  taste  in  all  these 
matters,  and  put  what  is  called  a  fine  skin  on  yonr  farm,  you  will  not 
fail  to  earn  for  yourself  the  appellation  of  a  good  and  exemplary  farmer ; 
and  when  you  have  every  thing  about  you  "  thns  well  disposed,"  yoo 
will  find,  with  Hesiod  of  old,  that  profitably,  as  well  ae  creditably,  for  yoit 
"  t^ll  glide  away  thy  rustic  year.'' 
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Bridle-bit  for  breaking-in  drao^t  colts,  descrip- 
tion of,  u.  693 

"  British  Husbandry,"  arrangement  of  steading 
proposed  in,  i.  166 

Broadcast  sowing-machine,  deacription  of  the,  iL 
532 

Brodie.  Mr,  experiments  by,  on  the  feeding  of 
cattle,  ii.  137 

Bruising  grain,  description  of  ymnaoM  marhines 
for,  ii.  211— by  hand.  212— by  power,  214 

Brushwood  Drains,  how  made,  and  their  iasft- 
ciency,  i.  607 

Bucknell,  Mr,  artificial  hatohiog  ef  fowla  Iff,  iL 
724,  727 

Building  of  Stone  Dykes,  the,  ilL  1004 

Buisting-iron  for  Sheep,  description  of  tke>  iii- 
870 

Bull  calves  and  young  Bulla,  management  eC 
ii.  466,  iU.  826— ringing  of  them,  828 

Bull,  treatment  of  the,  while  senring  oows,  iiL 
829 

Bollock  ring  and  holder,  deecription  of  the,  iii 
885 

Burning  Muirs,  proper  mode  of,  iiL  883 

Bushel  measure,  capacity  of  the,  iL  38S— beik 
form  for,  279 

Bush  harrow,  description  of  the,  ii.  532 

Bushing  of  cart-wheels,  on  the,  iii.  11^ 

Butter,  mnking  of,  iii.  896 — various  forms  of 
churn,  899 — making  of,  from  sour  cream,  902 
— from  sweet  cream,  906 — from  sweet  milk. 
907— preparation  of,  for  market,  903 — salting 
and  curing  of,  904 — its  chemical  cumpositiun, 
916 

Byre,  the,  its  position  in  the  steading,  sire,  &c. 
i.  132 — best  floor  for,  134 — various  modes  of 
fixing  the  cattle  in,  135 — window  for,  140— 
cleaning  of,  ii.  114 

Cabbage,  on  drawing  and  storing,  ii.  1, 13 — best 
varieties  of,  for  cultivation,  27 — the  Cow,  28— 
the  Turnip-stemmed,  29 

Caithness  pavement,  the,  i.  178 

Caldorwood  peat  Tile  spade,  description  of  tbe, 
i.599 

Calves,  description  of  house  for,  i.  137— on  ths 
treatment  of,  ii.  437 — extraction  of,  from  the 
mother,  446 — first  feeding  and  other  treat- 
ment of,  after  birth,  461 — mode  of  castrating 
and  time  for  it,  464 — various  modes  of  fatten- 
ing, 469 — diseases  to  which  subject,  470— 
weaning  of,  iii.  819— proper  age  and  time  for  it, 
825— diseases  to  which  subject,  in  summer, 
840 

Calving  of  cows,  reckoning  table  for,  ii.  467 

Canadian  Straw-cutter,  description  of  the,  ii* 
196 

Carey's  Wood  pavement,  i.  175 
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Cormichflel,  Mr  James,  on  Tile  draining,  L  684— 
his  mode  of  levelling  high  ridges,  iii.  1337 

Carpenter  work  of  the  Steading,  specifications, 
&c  relating  to,  i.  161, 187 

Carriek  bog,  account  of  the  Drainage  of,  i.  502 

Carrot,  natural  history  of  the,  iii.  784— on  the 
cultivation  of,  ii.  30 ;  iii.  764-on  drawing  and 
storing,  iL  13 

Carrying  of  Com,  the,  iU.  1086— cart  for  it.  1087 

Carse  lands,  mode  of  farming,  i.  88 

Carse  farms,  modified  steading  for,  i.  165 — graz- 
ing of  cattle  on,  iii.  835 

Carse  of  Q-owrie,  peculiar  mode  of  draining  in,  i. 
489 

Cart,  the  com,  and  its  harness,  iii.  1087 — mode  of 
loading,  1088— the  liquid  manure,  best  form 
and  size  for,  ii.  416 

Carts,  theory  of  the  construction  of,  iii,  1146 — 
construction  of  their  wheels,1154— their  spokes, 
1156— felloes,  1157— tire,  1158— bush,  1169— 
axle,  tfr.— various  patent  axles,  1160— disadvan- 
tages of  the  iron  naye,l  168 — the  tilt ;  descrip- 
tion of,  and  its  parts,  116B— and  of  the  dormant- 
bodied,  1177— the  two- horse,  1178— the  com- 
frame  for,  1179— the  com  and  hay,  1180— Ro- 
bertson's com  and  hay,  1181— disposition  of  the 
load  in  them,  1182— proper  line  of  draught,  1185 
— on  the  application  of  springs  to  them,  1188— 
yoking  of,  1190— steelyard  for  them,  1193 — on 
the  preservation  of,  1382 

Cart- shed,  form,  size,  position,  &c.  of,  i.  151 

Caschrom,  the,  a  plough  used  in  Skye,  i.  405 

Casting  in  a  stack  for  thrashing,  how  done,  ii.  262 

Castration  of  the  Calf,  time,  age,  &c.  for,  ii.  464 
—the  French  mode,  472— of  the  Lamb,  612— 
of  Pigs.  702 

Catch  work  water  meadow,  description  of  the,  iii. 
1022 

Cats,  destruction  of  rats  by,  iiL  1297 

Cattle,  accommodation  of,  on  the  Steading,  i.  132 
— sheds  for  them,  120— binders  for,  in  the 
byre,  135— court  for,  138 — hammels  for  feed- 
ing them,  143— Courts  for  the  Young,  145— 
arrangements  for  watering  them,  148 — feed- 
ing of  them  on  Turnips,  ii.  109 — preparing  the 
courts  for  their  reception,  »6.— on  littering 
them,  110,— arrangement  of  them  in  the  stead- 
ing, 111— the  milking  and  other  treatment  of 
the  cows,  114 — on  supplying  them  with  food, 
115,  116 — treatment  of  the  oxen,  117  — on 
wisping  and  currying  them,  ib. — fattening  in 
hammels,  118— slicing  their  turnips,  ifr.- their 
times  of  feeding,  119— treatment  of  the  calves, 
120;  and  of  the  servants'  cows,  td.— cleaning 
of  their  food,  121 — quantity  of  turnips  con* 
turned  by  them,  122— carrying  of  straw  to  them, 
i&w— 4res8  of  their  attendant,  123— necessity  of 
regularity  in  attending  to  them.  ib. — arrange- 
ment of  his  time,  124 — loss  sustained  by  irregu- 
larity in  feeding  them,  127— modes  of  fattening 
for  exhibition,  128— names  given  them  at  vari- 
oai  ages.  ib.  —  management  of  them  for  the 
dairy,  129— food  given  to  dairy  cows,  130 — 
fee(Ung  them  on  potatoes,  131 ;  and  on  oil-cake, 


ift.— turnip  slicers  for  them,  t&.— effects  of  dif- 
ferent kinds  of  food  on  them,  137— feeding  of 
them  on  lintseed  oil,  139— on  green  malt,  f6. — 
on  lintseed  meal  and  barley,  ib, — experiments 
on  the  cost  of  feeding  on  raw  and  prepared 
food,  by  Mr  Walker,  141-by  Mr  Howden,  144— 
by  Mr  Boswell,  145— by  Mr  Stephenson,  146— 
comparison  of  feeding  in  hammels  and  byres, 
148— diseases  to  which  subject  in  winter,  and 
animals  infesting  them,  160, 161— choking,  and 
remedies  for  it,  152  — the  hoven,  154— the 
fardlebound,  155  —  other  diseases,  156  —  on 
driving  and  slaughtering  them,  157 — precau- 
tions necessary  on  first  letting  them  loose,  ib, 
— requisites  of  their  drover,  168 — on  shipping 
them,  »6.— rate  of  their  travelling,  159— their 
best  state  for  the  market,  ib. — mode  of  judging 
them  and  their  form,  if  in  good  condition,  100 
— preparations  for  slaughtering,  166 — varioiii 
modes  of  slaughtering,  166 — and  of  cutting  up, 
168— proportion  of  offal,  &c  172— loss  sustidned 
by  their  flesh  in  different  modes  of  cooking,  173 
—salting  of  their  carcasses,  ib, — ^uses  of  the  hide, 
hoofs,  horns,  &c.  174 

Treatment  of  them  during  spring,  iii.  819— fat- 
tening of.  820— mode  of  calculating  their  weight, 
821 — examples  of  its  fallacy,  823— their  distri- 
bution over  the  pasture,  823— grazing  of  them 
during  summer,  830— mheds  for  sheltering  them, 
834 — watering  pool  for  them,  833 — management 
of  them  on  Carse  and  Dairy  farms,  834 — pur- 
chase of,  for  fattening,  836— diseases  to  which 
subject  while  on  grass,  and  their  remedies,  837 
— insects  infesting  them,  838 — comparative  ad- 
vantages of  feeding  them  by  pasturing  and  on 
cut  grass,  860— on  the  points  of,  to  be  cultivated 
by  the  breeder,  1251— examples  of  the  different 
breeds ;  the  Short-horn,  1269— the  Long-horn, 
1273— the  Hereford,  West  Highland,  and  Ayr- 
shire, 1274 — development  of  the  teeth  in,  1285 
— indications  from  them  as  to  age,  1287 

Cattleman,  duties  of  the,  ii.  123 — suitable  dresi 
for  him,  ib. — necessity  of  regularity  in  his 
duties,  f&.— arrangement  of  his  time,  124 — loss 
sustained  by  his  irregularity,  ib, — usual  wages 
paid  him,  386 

Chaff-house,  position,  &c.  of  the,  on  the  steading, 
i.  119 

Chain -geering  for  the  thrashing-machine,  descrip- 
tion of  the,  ii.  303 

Charlbury  subsoil  plough,  description  of  the,  i. 
657 

Cheese,  making  of,  iii.  908— preparation  of  the 
rennet.  i6.— breaking  and  straining  of  the  curdy 
909--machine  for  it,  930— the  vat,  910— prasa- 
ing  of,  and  machines  for  it,  ib.  934,  935— 
making  of  sweet  milk,  911—  of  cream,  920— 
drying  and  colouring  of  it,  911  —  artificial 
moulding  of  it,  920— insects  infesting,  ib. 

Cheese-press,  the  stone,  description  of,  iii.  934 — 
the  compound  lever,  935 

Cheese-rack  or  turner,  description  of  the,  iiL  937 

Cheese- vat,  description  of  the,  iii.  910 

Chemical  constitution  of  soils,  see  Soils. 
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Caiemistry,  conndctioii  of«  with  Agriculture,  i.  23 
—its  importance  overrated,  24— value  of  an 
acquaintance  with,  to  the  farmer,  83 

Cheviot  hreed  of  sheep,  the,  iii.  1279 

Cheyne*  Captain,  mixture  used  by,  for  his  horses, 
ii.ld5 

Chickens,  management  of,  ii.  709 

Childers,  Mr,  his  plan  of  feeding  sheep  on  Tur- 
nips, ii.  60 

Chimney  of  the  steam-engine,  deecription  of  the» 
it  316 

Chine-fellon,  the,  a  disease  in  cattle,  causes  and 
remedies  of,  iii.  840 

Choosing  the  kind  of  farming,  suggestions  on,  i. 
92— and  a  tutor  for  it,  94 

Churning  of  cream,  the,  iii.  902— of  sweet  milk, 
906— adaptation  of  steam  and  water  power  to, 
840 

Chum,  various  forms  of  the,  described,  iii.  921.^ 
the  barrel,  923— Wedgewood's  table,  924— the 
box  hand,  926— the  Irish  box,  928— the  plunger, 
929 — the  same  with  power  machinery,  933— the 
oscillating,  932— comparison  of  the  various 
kinds  of,  899 

Circular  saw,  application  of  power  to,  ii.  341 

Cistern  for  rain-water,  description  of.  i.  181 

Classification  of  the  corn-plants  by  the  ear,  grain, 
&c.ii.346 

day  soil,  the  pure,  its  characteristics,  i.  327 — 
effect  of  the  admixture  of  sand  on  it,  328— 
Loam,  f&. 

C^eg,  the  cattle,  iii  839 

Climates,  great  varieties  of,  i.  310 — their  general 
causes,  311 — local  causes  which  modify  these, 
313 — great  variety  of,  in  Great  Britain,  315 ; 
as  shewn  in  the  distribution  of  plants  and  ani- 
mals, 317 — recent  change  of,  in  Great  Britain, 
320-couse8  of  it,  321 

Clipping  liorscs,disatl vantages  of,  ii.  220 

Closed-boiler  steaming  apparatus,  description  of 
the,  ii.  207 

Clouds,  various  forms  of,  and  weather  indicated 
by  these,  i.  245,  2W  -effect  of  hills  on,  290— 
prevalent  forms  of,  in  Summer,  iii.  738 — in 
autumn,  1032 

Clover,  cultivation  of,  ii.  516— varieties  of,  556 — 
insects  and  diseases  aflfecting  it,  iii.  964 

Coach-house,  position,  &c.  of  the,  on  the  Steading, 
i.  131 

Cockchafer,  injury  done  by,  to  pastures,  and  pre- 
vention of  its  ravages,  iii.  955 

Collar  for  the  plough-horse,  description  of  various 
forms  of,  i.  621 

Colours  of  Soils,  on  the,  i.  333 

Comparative  Anatomy,  value  of  a  knowledge  of, 
to  the  farmer,  i.  82 

Composts,  preparation  of,  ii.  414,  642  —  various 
substances  used  for,  414 

Concrete,  employment  of,  for  Steading  floors,  i. 
173— draining  tile,  the,  582 

Condensing  Steam-engine,  description  of  the,  ii. 
305 

Conduits  for  drains,  building  of,  i.  510 — various 
forms  of,  in  the  inclined  planes  of  drains,  529 


Constiioibn,  importance  of  attttitioii  to»  in  the 
breeding  of  livestock,  iii  1255 

Contracts  for  the  building  of  Staadingi*  on,  L 162 

Cooked  food,  advantages  of,  to  the  horse,  iL  189 

Com,  quantity  of,  consumed  by  fhrm-hones,  iiL 
841— ad  vantages  of  it  to  young  horMS,  843.  See 
Wheat,  OoCf,  and  the  various  grains. 

Corn-band,  mode  of  making  the,  iiL  1068 

Corn-bam,  position  of  the,  on  the  stoadfng,  and 
its  size,  form,  &c.  L  116-^its  floor,  117,  119- 
its  door,  118 

Com-barrow,  description  of  th^  iL  283 

Corn-box  for  sheep,  description  of  the,  iL  44— 
another  form  of  it,  81 

Com-basket,  description  of  the,  ii.  383 

Corn-bruiser  for  horses,  &c.  de8criptio&  o^  iL  Sll 
—hand,  212— power,  214— positioo  and  woridQg 
of  it,  340 

Corn-bushel,  the,  best  form,  &e«  of,  iL  879 

Corn-cart,  ¥rith  its  harness,  descripticm  and  cost 
of,  ii.  278,  UL  1067,  118(>-Robertftm%  1181- 
mode  of  loading  it,  1088 

Com-ohest,  best  form  for  the,  L 122 

Com-fVame  for  carts,  description  of  the,  iii.  1179 

Com-markets,  on,  ii.  889— sikNdL  and  sample.  390 
—advantages  and  disadvantitges  of  each.  A.— 
Arauds  perpetrated  in  them.  302 — measure  by 
which  sold  in  them,  383— laws  relating  to  them, 
395 

Com-sacks,  doth  for,  and  making  of  them,  ii.  283 

Com-sooop,  the,  ii.  284 

Coronas  round  the  sun,  weather  indicated  by  then, 
1.261 

Corrosive  sublimate,  efficacy  of,  in  preventing 
dry-rot,  i.  193 

Cottages  of  farm-servants,  on  the,  iii.  13(J8 — those 
of  Northumberland,  ib. — ground-plans  of  im- 
proved. 1369, 1370, 1372— improved  window  for, 
1374 — cost  of  various,  1376 

Coulter  of  the  East-Lothian  or  Small's  plough, 
description  of  the,  i.  411,  416 — of  the  Lanark- 
shire or  Wilkie's,  420 — of  the  Mid-Lothian  or 
Currie's,  427— nature  of  its  action  on  the  soil. 433 

Courts  for  Cattle,  position  of,  on  the  steading, 
their  size,  &c.  i.  145 

Coventry,  Professor,  i.  46 — his  mode  of  fixing  a 
money-rent,  1309— and  of  converting  it  into  a 
grain-rent,  1310 

Cow-cabbage,  on  the  culture  of,  ii.  28 

Cow-dung  as  a  manure,  remarks  on,  iii.  1239 

Cow-house,  its  position  on  the  steading,  size,  &c. 
L  132— its  floor,  134— mode  of  fixing  the  cattle 
in,  135— form  and  size  of  window  for,  140 

Cow-pox,  the,  iii.  839 

Cows,  treatment  of,  in  winter,  ii.  Ill,  114— feed- 
ing of,  115 — treatment  of,  while  with  calf.  437 
— way  of  ascertaining  their  being  so,  438— dis- 
eases to  which  then  subject,  440  —  feeding  of 
them,  t6.— danger  of  slipping  their  calf,  442— 
treatment  of  them  to  prevent  it,  443,  444 — and 
during  parturition,  446  —  reckoning-table  for 
their  calving-time,  467 — diseases  to  which  sub- 
ject after  calving,  and  their  remedies,  472— 
effects  of  spaying  on  them,  476 — on  serving 
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them  with  the  Ball,  477— diseases  to  which  | 
they  are  subject  in  summer,  ill.  839— causes  af- 
fecting their  yield  and  quality  of  milk,  912 

Cowie,  Mr,  experiments  by,  on  feeding  Arm- 
horses,  ii.  191 

Cradle-scythe,  description  of  the,  ilL  1080 

Crank  steam-engine,  description  of  the,  ii.  907 

Cream,  churning  of,  ill.  902— its  chemical  compo- 
sition, 915 

Cream-cheese,  making  of,  iii.  920 

Creaming  of  milk,  the,  iii.  901 

Croall,  Mr,  his  mode  of  feeding  horses,  ii.  195 

Crops,  weeds  infesting  the  various,  and  their 
removal,  iii.  939— on  the  rotation  of,  1206— ne- 
cessity for  it,  and  reasons  of  this,  1207— ar- 
rangement of,  by  their  exhausting  powers,  1206 
De  Candolle's  views  on  it,  1209— and  Liebig's, 
1210— various,  for  clay  soils;  two  shift,  1212— 
three  and  four  shift,  1213— five  shift,  1214— six 
shift,  1215— seven  and  eight  shift,  1217— for 
light  soils ;  five  shift,  1219— necessity  for  regu- 
lar courses,  1221 

Crossing  live-stock,advantage8and  disadvantages 
of,  iU.  1264 

Crosskill's  clod-crushing  roller,  description  of,  iii. 
1002 

Cross-ploughing,  objects,  &c.  of,  IL  483 

Cultivator.    See  Grubber, 

Cunningham's  Plough.  See  Mid-Lothian  Cwrrie 
Plough. 

Curd  of  milk,  composition  of  the,  iii.  917 

Curd-cutter,  description  of  the,  iii.  909 — breaker, 
933 

Curl  in  potatoes,  causes  and  prevention  of  the»  ii. 
^     670 

Currie  Plough,  see  Mid-Lothian  Plough, 

Curtis,  Mr,  his  modes  of  feeding  cattle,  ii.  139 

Cylinder-shaker  for  the  Thrashing-machine,  de- 
scription of  the,  ii.  329— straw-cutter,  199  — 
turnip-slicer,  80 

Dairy,  general  management  of  the,  IL  129— ar- 
rangements and  operations  on  a  mixed  hus- 
bandry farm,  iiL  896 — farm,  general  arrange- 
ments of  the,  i.  90— modified  steading  for  it,  165 
— grazing  of  cattle  on  it,  iii.  835 
DiOrymaid,  duties  of  the,  i.  228 ;  ii.  457 
Dale's  hybrid  turnip,  culture  of,  ii.  22 — its  origin, 

27 
Dalrymple,  Mr,  on  the  profit  from  draining,  L  592 
Damaged  wheat,  modes  of  detecting,  ii.  350 
Davy,  Sir  Humphry,  his  agricultural  chemistry, 
i.  23 — his  theory  of  irrigation,  ii.  426— on  the 
fermentation  of  dung,  651 
Dead  hedges,  modes  of  forming,  ii.  577— the  stake 

and  rice,  579 
Deanston  subsoil  plough,  description  of  the,  and 

its  action,  i.  653, 666 
Deep  ploughing,  advantages  of,  i.  641 
Dew,  theory  of,  and  its  influences,  iii.  732 
Dibbling,  sowing  of  wheat  by,  iii.  1137 
Dick,  Professor,  i.  49 

Difficulties  of  the  young  farmer,  on  the*  L  1 — 
means  of  overcoming  them,  4 


Disc  straw-cutter,  description  of  the,  ii.  204 

Diseases  of  calves,  and  their  treatment,  ii.  470— 
of  eattle,  150— of  cows  after  calving,  472— of 
fowls,  260— of  horses,  220,  224— of  sheep,  82, 
iii.  1121— of  swine,  ii.  244 — of  the  grain  crops, 
iii.  950— of  potatoes,  ii,  670— of  turnips,  iiL  781 

Distribution  of  labour,  on  the,  i.  1, 15— of  plants 
and  animals  over  the  earth,  317 

Ditches,  management  of,  iL  573— cleaning  of, 
from  weeds,  iii.  946 

Docking  of  draught  colts,  the,  how  done,  &c.  iL 
697 

Doddering  of  sheep,  the,  iii.  876 

Dog,  the  drover's,  ii.  89— the  shepherd's,  tndn- 
ing  and  working  of,  625— varieties  of  it,  626 

Dogs,  worrying  of  sheep  by,  iii.  878 

Dormant-bodied  cart,  description  of  the,  iii.  1177 

Double  mould-board  plough,  description  of  the, 
iii.  957— a  form  of,  altered  into  a  scuffler,  959 

Draining,  winter  the  season  for,  L  101— of  pas- 
toral farms,  importance  of,  ii.  55— of  the  stead- 
ing, L 156 

Drains  and  draming,  definition  of,  L  4S2— uni- 
versal necessity  for  them,  483— indications  of, 
where  wanted,  t6.— connection  of  geology  vrith 
the  subject,  486— importance  ef  a  knowledge  of 
principles,  487 

For  the  farm-buildings,  157— grating  for 
these,158— for  liquid  manure,  159— field,  various 
kinds  of,  488;  by  open  ditches  and  gaw-cms, 
489— old  mode,  ^— the  system  introduced  by 
Elkington,  t&.— subsequent  modifications  of  it, 
491— various  sources  of  water  in  the  soil  or  sub- 
soil, 492— plan  of  sheep  drains  on  a  hill,  497— 
the  open  drain  in  grass,  498 ;  and  the  closed, 
499  — application  of  Elkington's  system  to  a 
pool,  499 ;  and  to  bogs  and  marshes,  501 — ex- 
ample of  this,  502 — mode  of  bog-draining  prac- 
tised in  Ireland,  ib, — tools  used  in  draining 
operations,  503, 515— detailed  description  ef  the 
Elkington  system,  505  —  mode  of  cutting  the 
drains  and  its  cost,  507— gauge  for  them,  509 — 
building  of  the  conduits,  510— filling  up  the 
drains,  and  substances  used  for  it,  511 — section 
of  one  with  well,  bore,  &c.  514 — principles  on 
which  Elkington's  mode  is  founded,  516 

Thorough  draining,  519— objects  sought  to  be 
attained  by  it,  518  —  necessary  depth  of  the 
drains  for,  520 — necessity  of  ducts  in  them, 
525— tile  ducts,  526— the  main  dndns,  527  — 
regulation  of  the  fall  in  these,  528 — position 
of  the  small  drains,  530 — their  depth,  5^,  544 — 
mode  of  ascertaining  it,  533 — distance  between 
them,  534,  565 — evUs  of  too  great  a  distance, 
536 — their  position  with  regard  to  the  main 
drains,  538 — proper  direction  of  their  run,  ib, — 
mode  of  cutting  them,  and  tools  used  for  it,  543 
— filling  them  in,  545 — various  materials  used 
for  it :  Stones,  546— mode  of  preparing  these, 
547 — and  implements  for  filling  them  in,  ib. 
— view  of  a  stone-drain  completed,  551 — its 
dimensions,  ib* — time  required  for  making  it, 
552— Tiles ;  those  for  main  drains,  553— neces- 
sity for  the  sole,  i^.— its  sise  and  form,  555*-- 


and  thoie  of  the  tile«,  0>. — DoinlMr  of  oneh  re- 
quired peracn,  A56-.jancUoii  of  tbe  mnnll  und 
niun  Urain  tUes.  SS7— Injing  down  of  the  tiles. 
659— plumb- level  tot  it.  Ml— mode  of  filing 
«nd  euvering  tlieia,  ft.  —  on  joioing  with  the 
main  dnina.  A63— the  aab-iniiiii  drains.  Ibcir 
potitian,  use.  Sx.,  h6i  —  buu  of  th<  lil»  for 
the  aninll  dr^na.  56S— Ktid  of  the  aolea  for 
thnm,  MS— pattiDg  in  of  tb«iD,  lA.— fillioK  Up, 

of  a  IhorougL-dimined  field,  S71— lieil  i«riud 
for  etecutiii);  dnining,  Sl'I 

Camparaliie  coats  of  (he  larioiu  modes,  STS, 
583— l«bl«i  for  otlculntfng  it,  S77— cost  of  tiles 
in  vnrunia  diatricta,  678— coil  of  tile-dmiuing, 
Ci3— canijiuiUiTOadvaalBffeiof  tlleond  itune, 
(iK7— exaroplaa  of  ■meliorslitia  of  the  land  hr 
dral nlng.SSt^iti  influence  in  iTngimiingtaeilth, 
B91  — cianiplea  of  the  pn>fit  derived  from  it. 
GeS-kind  of  land  on  which  moat  successfut. 
S&l-ni!oeHlt;orcareintheformsti<mufdrainii, 
aw  — varlijuB  olber  mod««  of  forming  drain*. 
897— the  d*t  tlono  drBJn.  538- the  pml  tit.>, 
Offl— tb«  clay  land  ahoulder.  i6.— the  plug  or 
wedge,  TOO- the  aoU,  03— by  tbe  mole-plnugh, 
BM— with  larch  tubea.  (iOd— with  brushwood. 
607— example  of  (be  durability  of  brLck.  flW— 
emplojmenl  of  tbe  pIoU|(h  Inputting  the  drain. 
607— various  ploughs  for  it :  M'Ewan's.  ib.— 
Oreen'i,  and  Pearson's,  &fS — on  the  proportion 
of  eipense  to  be  home  by  lAndlord  and  tenant. 
C09— •cientific  prindpUi  upon  which  draining 
Is  necessary,  G15 
Drain-gaiigB,  deiKrIptlon  of  the.  i.  S09 
Drain  ploughs,  descriptions  of  vBrionsrM-Ewan's, 

i.  6U7— Green's.  C09— Prarsoo's.  ib. 
Ufniti  stoOB  harp,  the,  i.  517— rake,  bcnter,  &c., 
am.  549 


one  dykes.  buildiDi;  of,  iiL  lOM  — Ihor 
■lte«    in    height,    tkickneea,  Ac^    lOtfi- 
opening*  and    allies  in    them.   lOOO — variaaa 
eipedieota  fur  increanng  their  beighl.  lOUL 
iicie's  cultivator  or  grubber,  ileacriptiou  of.  B. 


Dry 


ii.2l3 


a  by.  o 


Dung,  (krm-yard.  removal  of,  frot 
to  the  fields,  ii.  401- puiilion  uf  the  beapa  AM 
then.  40:f-lta  removal  fniin  the  caltJe  i 
tOli-and  laying  down  on  the  hv,p*.  4(0- 
spode  fur  ratting  end  lining.  «QS — {u«pan- 
Uon  of  it  6>r  i>oUtoes.  1>36— pniportioD  uetidsl 
for  them  and  iu  dinributiou.  659.  fl^-tun- 
in^  of  the  heaps.  SSi — prepamtiuii  a 
turnips,  641— necessity  for  " 
bofore  given  to  them.  6S1^  usual  quantlly 
given  to  tklluw,  iii.  SIM — ^tieral  dirvctionsea 
its  use,  I2£)- analyses  of  the  varioos,  l£l!7^ 
dilTerenl  modes  of  applying  in  Engtud  n<  I 
Scolbuid.  \iS 

Dung  hawk  or  drag,  tbe.  Ii.  CSC 

UuDg-hlllg  and  oonposts.  (uming  and  geneoi  1 
management  of  them.  ii.  636 

Dutch  clinkers,  construction  of  pavements  witl^  J 
i.l78 

Dutch  hoe.  description  of  the.  iii.  945 

Dutch  plough,  description  of  tbe,  L  406 

D/kea.  stone,  building  of,  iii.  1054 — opraingifbr   "^ 
sheep,  &c..  end  sttiee   in.   1009— claming  ■/ 
from   weeds,  947— various  vxpedieuts  for  in- 
creasing their  bolghc,  1010 


l»r  lUgbt-horses,  bresking-in  of,  while  j 
|J91— shoeing,  doukiug.  Sx.  of,  097- po 
deiirahle  to  cultivate,  with  eiunj 
horse,  iii.  1266— the  ataltion,  1S6T— 


Drnw-hoB,  description  of  the,  iii.  762 

ilrawing  of  tumipa.  carrots.  Sis,,  on  the,  ii.  I 

Ureulng  fanners  of  tbe  tbrtuhtug-mijl,  deserip- 
tioii  of  the.  IL  331 

Drill  grub  her.  description  of  the,  iii.  060 —harrow, 
ii.  6B7 -sowing  mnr bines,  varioua.  S93— sowing 
of  oata  by  them,  E89— the  turnip,  ill.  T88-lhe 
Eaat-I^thian,  7BB— Geddes'  Iwtf^rowed,  TiKJ— 
two  rowed  with  bnnoduit.  795— tbe  drop.  t)01 

Drilliug.  giugle,  lis  objects,  and  huw  done.  11.  491 
—Double,  49a 

Driving  and  slaagbloring  of  cattle,  on  tbe,  ii.  157 
^-of  sheep.  W~of  swine.  238 

Drop  drill-sowing  machine  for  turnips,  descrip- 
tion of  the,  iii.  601 

Drum  of  the  thrashing-mill,  description  of  the, 
ii.  296~il>  gecrtng.  :i02— its  cover.  298 

Urj-rut  In  timber,  un  tbe  prevention  of,  1. 193 


758 
East-Lothlan  or  Small's  plough,  descnption  of 

tbo,  I.  4UB-41()— drill  soiving-macbine.  ii.  393 

RccaleobloD,  description  of  the.  11.  7lM 

~  'inbnrgh  University,  agricultural  chair  in.  L 

>6— veterinary  college  of,  49 

ucatlon  of  the  young  farmer,  on  the.  L  79 

l>gg.  progresHve  cbangei  in  the,  while  batcUng. 

Eggs,  treatment.  La.,  of,  ill.  1196— jfitbning  of 
them,  1197— modoa  of  keeping  them.  119S- 
tbeir  compoiilion,  chemical  cunatitacnts,  kc^ 
13D0-trwle  in  them,  ISM 

Egypt,  •gr^cul^u^^l  state  of,    L.  364  —  nrtifidsl 


Electricity,  relations  of  tti 


i.  723 


ience  of,  to  agr 

owl  edge  of.  to 
a  the  weatber, 


Electrometer  and  Electroscope,  deicriptiidu  of 

the.  i.  £57 
Elevators  of  the  thnuhing-Tnill,  description  of 

the,  ii.  ana— their  geerlng.  133 
Elkingtun.  Mr.  introduction  of  the  new  lysMa 

nf  dnklning  by.  1.  490— sulisequeitt  nodific* 


INDEX. 
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tions  of  it,  491— application  of  his  system  to 
the  drainag^e  of  pools,  499 — and  of  bogs  and 
marshes,  501 — detailed  description  of  it,  505 — 
principles  on  which  it  is  founded,  516 — its  ap- 
plicability to  Scotland,  517 
Embankments  against  rivulets,  cases  where  they 
are  necessary,  iii.  1012— mode  of  constructing 
them,  1013 
Emigration,  directions  to  the  yonng  farmer  on, 

i.75 
Enclosing  and  Shelter,  on,  i.  355 — objects  and 
advantages  of,  356, 363 — various  kinds  of,  357 
— best  situation  on  the  fields  for,  358— should 
run  in  straight  lines,  ib. — shape  and  best  size 
of  fields,  359, 360— origin  of  the  practice,  363 
— the  Continental  mode  of,  364 — examples  of 
benefit  iVom,  366 
Engine-house,  position,  &c.,  of,  on  the  steading, 

i.  120 
Entomology,  value  of  a  knowledge  of,  to  the 

farmer,  i.  22 
Establishment  of  Scientific  Institutions  of  Prac- 
tical Agriculture,  on  the,  i.  39 
Evans,  Mr,  extensive  plug-drains  formed  by,  i.  603 
Evaporation  as  a  source  of  electricity,  on,  i.  254 
Evils  of  not  studying  agriculture,  on  the,  i.  57 
Ewe-house,  Burnett's,  description  of,  ii.  622 
Ewes,  lambing  of,  ii.  599 — accommodation  and 
food  for  them  at  the  lambing  season,  602 — 
their  delivery,  601— and  subsequent  treatment, 
607 — pasturing  of  them,  615 — differences  in 
the  treatment  of  the  various  breeds,  616 — dis- 
eases to  which  subject  during  the  lambing  sea- 
son, with  their  remedies,  619— and  after  lamb- 
ing. 620 — advantages  of  shearing  them  last,  iii. 
868 — mode  of  milking  them,  f6.— drafting  of, 
for  sale  in  autumn,  1105 — Tupping  of,  1108 — 
bathing  of,  1112 
Expense  of  draining,  proportion  to  be  borne  by 

landlord  and  tenant,  i.  609— tables  of,  612 
Experience,  advantages  of,  to  the  farmer,  i.  2 
Experimental  farms,  their  advantages,  consider- 
ed, i.  69 
Experiments  on  farms,  on  making,  iii.  1288 — de- 
finition of  experimental  farming,  1289— kinds 
of  experiments  to  be  made,  1290— and  mode  of 
conducting  them,  1291 

Factors,  evils  of  their  ignorance  of  agriculture. 
i.60 

Facts,  importance  of  the  observation  of,  to  the 
farmer,  i.  322 — kind  of  facts  to  be  recorded, 
323 

Failure  of  the  potato-crop,  causes  of  the,  ii.  671 

Fallowing,  objects  of,  iii.  990 — Bare,  and  soils  re- 
quiring it,  991 — ^nature  of  its  action  on  the  soil, 
997-Rag,999 

Fallow-land,  weeds  infesting  it,  iii.  944— weeding 
of  it,  992— manuring,  994 — liming,  t6. 

Fanners  of  the  thrashing-mill,  description  of  the, 
ii.  301— their  geering,  293— improvements  on 
them,  302— the  dressing,  331— the  finishing,  334 

Fardlebound,  the,  a  disease  affecting  catle,  and 
remedies  for  it,  IL  155 


Farm,  employments  on  the,  during  winter,  i.  100 
— duties  of  the  various  persons  employed  on  it, 
220— of  the  steward,  221— the  ploughman,  223 
— the  hedger  and  ditcher,  224 — the  shepherd, 
225— the  field- worker,  227— the  dairymaid.  228 
— on  making  experiments  on  the,  iii.  1288 — on 
looking  at,  and  the  various  particulars  to  be 
seen  to,  1303— most  desirable  size,  situation, 
&c.,  1306— its  rent,  1308— principles  on  which 
it  is  cilculatcd,  with  table,  1300 — offering  it, 
and  disadvantages  of  the  usual  system,  1313 — 
adjusting  the  lease,  1315 — detailed  estimate  of 
the  expense  of  stocking  and  working,  1323 
Farm -book-keeping,  on,  iii.  1341— its  difficulties, 
a6.— the  various  books  :  the  cash  book,   1343  ; 
the   petty  cash-book,  1345;  the  pocket  cash- 
book  ;  the  ledger,  ib. ;  the  farm  account -book, 
1349 ;  the  corn-book,  1351 ;  the  live-stock  book, 
1353;  field-workers'  time-book,  1357 
Farmer,  the  young,  education  suited  to,  i.  79 
Farmhouse,  form  of  the,  i.  211 — ground  plan  of 
its  kitchen,  &c.,  212— of  the  cheese-room,  &c., 
215— specifications  relating  to  it,  217 — its  po- 
sition relative  tu  the  steading,  219 
Farming,  on  the  different  kinds  of:  Store,  i.  87 
— Carse,  89  —in  the  neighbourhood  of  towns, 
ib. —  Dairy,   90  —  mixed   husbandry,   91  —  on 
choosing  the  kind  of.  92— on  selecting  a  tutor 
for  teaching,  94 — on  dealing  with  the  details 
of,  97 
Farm -servants,  hiring  of,  ii.  582— summary  of 
the  laws  relating  to  them,  584 — wages  of  the 
various,  in  different  districts:  the  ploughman's 
381  — in  bothies,  383  — the  steward's,  385  — 
the  shepherd's  and  hedger's,  ib. — the  cattle- 
man's and  field-worker's,  386 — comparison  of 
their  condition  in  the  north  and  south  of  Scot- 
land, 387— conveniences  of  the  cottages  of,  with 
plans,  descriptions,  &c..  iii.  1368 
Farm -steading,  the.    See  Steading. 
Farm-steward,  duties  of  the,  i.  221 — wages  paid 

him,  ii.  385 
Farm-work,  various  modes  of  describing,  i.  13 
Form-yard  dung,  preparation  of.  for  potatoes  and 
turnips,  ii.  636— general  directions  on  its  pre- 
paration and  use,  1223.    See  also  Dung. 
Farquharson,  Dr,  on  hoar-frost,  and  its  effects, 

i.272 
Farrowing  of  sows,  the,  ii.  698 
Fattening  of  sheep,  effect  of,  on  the  wool,  iii.  891 
Feathers  of  fowls,  uses  of  the,  ii.  259 — process  by 

which  formed,  728 
Feeding-rollers  of  the  thrashing-mill,  description 

of  the,  ii.  294 
Foering  ridges,  how  done,  i.  465 — for   cross- 
ploughing,  ii.  485 — for  drilling,  496 
Fellenberg,  M.  de,  ogricultural  institution  of, 

i.50 
Felloes  of  cart-wheels,  construction  of  the,  iii. 

1157 
Felting  power  of  wool,  the,  iii.  893 
Fences,  plants  used  for,  besides  the  thorn,  i.  393 
— of  grass-fields,  repairing  of,  in  summer,  iii. 
893.    See  also  Enclosures  and  Uedgct, 
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FerrnentBlion  of  fiu-m  .van!  Jung,  on  the.  ii.  SI7 

—avtitttitj  for  it,  eiil— vurious  opioiuDB  rolu- 

ti«e  to  it,  653 
FarliltiiDi;  the  Mil  b;  RiftDons,  on  tbe.  lii.  1223 
Fields,  lust  shape  Mid  uis  uT,  i.  3S9. 360 
Field  gaUa,  cuDitructiciD  of.  iu.  SOS— tbeir  pusK. 

809  — «nri.>u>  modes  uf  cnnitructiDg,  8U  — 

irun.  BIS- wire,  BIG  — llieir  pilian  ud  fu- 

l«ninga.  Sit) 
Field  sports,  winter  tbe  Beaaun  for.  L  103 
Field-wurk,  adiuitagas  uf  haviii);  in  a  forward 

■Ute.  iL  479 
flold-worlien.  dutiai  at  the,  L  2ST— uid  thoir 

*agea,  ii.38a 
Finger*  and  toea.  the  iliieaie  in  turaips  callad, 

iii.7ft; 

Flulnynoii'i  gnibber.  dewription  of,  iL  680 
Filth,  refuse,  emplujment  of,  ns  n  manure,  lii.  1S37 
Vliil.  ileacriptioa  ot  the.  iii.  SS6 
Fist  atuDe  drain,  the.  how  nude.  L  S9S 
I'lai,  un  tlie  ealtlvatiOD  af.  iL  064— pulling,  &c., 
nf  it.  iij.  lOB— woeiUng.   1036— eleepiug  nod 
drying.  1037— •vertRe  viluo  uf  the  crop,  IftlO— 
its  bulanlciil  clasailiuiitiiin.  lOH— im  porlation 
of  the  leeit,  lOlS— propuaod  glteusion  oT  its 
calturc  lOtf 
(Wcea.  rolling,  itarlng,  and  packing  of.  iiL  386 

— Bierage  weight  of,  fur  ail  EnKluid,  KU 
Flour  (if  tho  oOTn-bva,  raatrriaU  uiil  lajing  of 
the,  L  117,  119~uf  tho  alablet,  123  —  of  the 
rldiDK^horae  itablc,  131— of  the  l>yre»,  131 
FlolUieck.  (gricnltunl  imtitaliun  mu  i.  56 
Flodr,  griadinf;  of  whsM  Into,  IL  3Sl— how  to 
judgs  of  its  batng  well  ground,  3S2— vorioiu 
adultentions  uf  it.  SSS  —  mode  of  ilelGCting 
tbeBO,  anJ  anal.iiing  it.  SSi— its  chemical  com- 
poaition.  353 — fermantation  of  it,  ti.— ^-n  mil- 
log  poutoei  with  it,  3S7 
PI;,  the  turnip,  and  preveolJaQ  of  it,  ill.  770 
Fly whccU,  miuppllcaUooa  oi;  iL  SOS—trua  naea 

and  thoor;  of,  203 
Fual.binhofthB,iiL8*3 
Foi!i,c 


Foreiight,  n 


It  of.  if 


isity  ol 


tbo  young  armtr,  1. 1. 
Funis,  attommodation  requisite  for,  on  the  stead- 
ing, i.  153 — trcatoient  uf  them  in  winter,  iL 
816  — general  neglect  of  them,  ib.—nrumt 
kinds  uf,  on  a  farm,  H7 — and  their  treatment ; 
hens,  ii.— turkeys,  348— geese,  ib. — ducks,  249. 
pigeons,  ib.  —  prices  of  the  varioos,  in  dif- 
ferent coontriet,  350  —  modes  of  judgiog  of 
them,  it. -their  housea,  S61— daily  trcalment. 
363— food  for  them,  *,  255— broBding  of,  in 
winter,  2S6-on  cramming,  25B-uses  of  their 
feathers.  2IiB— diseases  to  wiiich  they  are  sub 
ject.  260— hatching  of  them,  and  aeaion  for  it. 
706— of  hens.  707— of  lurkeya,  710— of  geese, 
714^  of  ducks,  717 -of  peafowl,  719  — of 
pigeons,  i6.— their  troalment  in  towna,  T2I- 
diseases  to  which  subject,  722— hatching  of  them 
by  artificial  heal,  7:f3— success ive  pbenornenu 
<if  development  in  the  egg,  TJi— tMlraling  of 
tbira.TK 


FrcnchJIw,  drainage  at,  L  501 

Froat.  definilioD  of,  i.  ^4 — its  mfcfaanical  aid 

other  eOecta  on  the  soil.  301 
Fuel  for  the  sleara-angine.  kinds  of.  ii.  318 
Furnace  Ibr  tlig  ateam-engine,  deacrijiliou  of,  it 

3ia 

Gabell'a  aubsoii  ploogb,  deacription  of.  i.  G57 
Giuta.  setting  up  of  oats  in.  iii.  lOGS 
Galactometer,  deacriptiaa  of  the.  and  it«tuet,ilL 

9U 
QargDt,  a  diMBM  of  Ewes,  treatment  and  eunrf 


steading,  best  kinds  of,  1. 160— lldd^ 


Gates  of  tl 


SOS— various  kinds  of.  812— iron.  815  — wih^ 
816— pilian  and  tXaleniiiga  fur  them.  818 
Oaw.catj.  mode  ef  draining  by,  i.  4t:9 
Ceddet'  tumip-drUl,  description  of,  LiL  TS3 
Geer  of  the  thnubing-mill,  description  of,  ii. 


fht,!61 

Geological  rolationa  of  soila,  on  the,  L  3M 
GealuBy,cunnectiou  of.  with  Agricultiiro,  L  30— 

value  of  a  knowledge  of,  to  the  fhnner.  S2 
Oenninalion  of  seeds,  on  the.  iL  633— eflecu  rf 
water  and  <ur.  and  their  absence,  on  it,  633— 
contnuted  edecle  uf  good  and  bad  iiloogbiei; 
and  sowing  on  it.  6^-uf  wheat,  daacriptioB  uf 
the  process  at  IIU. 
Giliy.  Dr.  on  the  cotuges  of  Ike  Border  pfwwnt 
ry,  iii.  1363 — and  on  ibe  chiueclei  uf  that  pea- 
santry. 1577 
Gimnmrs.  oQ  the  tuubing  of.  il.  610— drafting  of, 

for  sole  in  autumn,  iii.  IIOS 
Glailug  of  the  atesding.  on  the,  L  199.  210 
Good  aud  bad  ploughing  and  sowing,  cSbeU  ot 

on  the  genninatiua  of  seeds,  iL  G3I 
Gore-furrow,  mode  of  forming,  i.  472 
Gosford.  odvantogea  of  aheiter,ai  shewn  at.).  3li3 
Giahame,  Sir  James,  tile  nwaafiKtorT  btgun  bj, 

L578 
!r«n,  ateaming  of,  for  horses,  ii.  210— descrip- 
tion of  apparatus  for  bruising  itforlheui.311— 
— thtaabing  of,  862— winnowing,  S7i  — mo- 
snring  up  in  the  barn.  S75  —  armngf  ~  * 
the  full  sacks,  S7T— loading  of  the  c 
— bushel  measure  tor,  279~variaas  riddles  (or 
the  different  kinds,  281— their  cbemicsl  oea- 
stitutioD,  372— disposing  "f.  and  the  markaM 
for  it,  389-il5  sale  by  bulk  or  sample,  SpO- 
mruarcs  for  It,  XM.  393— laws  relating  lu  Ks 
sole,  393 — caic-jlati^  and  rent  increase  of  tks 
different  kinds,  and  causes  of  the  deSciiB«T, 
635~reaping  and  stooking  of,  ilL  1043— carryllK 
in.  stacking,  &c.  of,  1063.  See  alao  Barlti.  Oo*. 
Wheal,  it. 
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of  window  for,  142— modee  of  socuriug  it  frum 
vermin,  166 

Grass,  cutting  of,  for  horses  in  summer,  iii.  848— 
peculiar  mode  of  preserving  fresli  in  Germany, 
978 

Grasses,  mixture  of,  for  sowing  on  water  mea- 
dows, iii.  1020 

Grass  lands,  ploughing  of,  i.  101  —  clearing  of 
them  from  stones,  ill.  807— management  of  them 
in  summer,  831 — weeds  infesting  them,  and 
their  removal,  943.    See  also  Pcutures, 

Grass  parks,  season  for  letting,  il.  436 

Grass  seeds,  sowing  of,  with  spring  wheat,  ii.  514 
— kinds  and  proportions  to  he  used,  517 — mix- 
ing of  them,  518— sowing  them  hy  hand,  519 — 
and  by  sowing-machine,  t^.— ^harrowing,  532 

Grating  for  drains,  proper  form  of,  1, 158 

Gravelly  soils,  definition  of,  1.  328 — and  of  gra- 
velly loams,  330 

Grazing  of  cattle,  on  the,  iii.  830 

Gray,  Mr,  on  moor-band  pan,  i.  666 

Green,  Mr,  description  of  drain-plough  invented 
by,  i.  609 

Green  malt,  feeding  of  cattle  on,  ii.  139 

Green  weed  as  manure,  iii.  1243. 

Grey  slates,  disadvantages  of,  for  roofing,  i.  197 

Grieve,  duties  of  the,  i.  221 

Grignon,  agricultural  institution  at,  i.  54 

Grinding  of  wheat,  various  processes  for,  ii.  351 
—of  barley,  362— of  oats,  365-K)f  beans,  369 

Grisenthwaite,  Mr,  on  special  manures,  iii.  1239 

Ground  plan  of  an  existing  steading,  description 
of,  i.  112 — and  of  a  proposed,  115 

Grounsell,  Mr,  description  of  his  turnip  drop-drill, 
iii.  802 

Grub,  the  oat,  ravages  of,  and  their  prevention, 

ii.590 
Grubber,  the,  history  and  description  of,  ii.  678 

— Finlayson's.  680— Kirkwood's.  682— Ducie's, 

684 — comparison  of  these,  687 — the  common 

driU,  iii.  960-Wilkie's.  961 
Guano,  observations  on  the  uses  of,  as  a  manure, 

iU.1235 

Hail,  phenomena  attending  the  fall  of,  iii.  736 

Hainaolt  scythe,  description  of,  iii.  1074 

Halos  round  the  sun  and  moon,  indications  of 
weather  from,  i.  260 

Hammels  for  feeding  live-stock,  i.  118— their 
position  on  the  steading,  size,  and  construction, 
143 — their  advantages  over  byres,  ii.  149 

Hams,  curing  of,  ii.  241 

Hand  draw-hoe  for  drains,  i.  560 — description  of 
the,  for  singling  turnips,  iii.  752 

Hand  hummeller  for  Barley,  the,  ii.  345 

Hand  stubble- rake,  the,  iii.  1063 

Hannam,  Mr,  experiments  by,  on  the  cutting  of 
wheat,  iii.  1072 

Harness,  position  of  the,  in  the  stable,  L  127 — 
cleaning  of  it,  ii.  219,  400— on  contracting  for 
its  repairs,  40D— of  the  plough-horse,  general 
description  of,  i.  618— its  weight  and  cost,  619 
— of  the  cart-horse  and  its  weight  and  cost,  iii. 
1067— on  the  preservalion  of,  1383 

yoL.  II. 


Harrow,  various  formsof  the,  ii.  526— the  wooden, 
527  —the  irrm,  531 — the  grass-seed,  iron  web, 
and  brake,  53J — the  drill  or  potato,  687— on  the 
preservation  of,  iii.  1381 

Harrowing  of  sowed  land,  on  the,  ii.  511, 520— 

advantages  of  it  in  spring  on  the  winter-fur- 
row, 48A 

Harvest  bug,  the,  ii.  727 

Hatching  of  the  various  fowls,  the,  and  season 
for  it,  ii.  706  —  of  hens,  707  —  turkeys,  710  — 
geese,  714— ducks,  717— pea-fowl,  719— pigeons, 
ib. — bouse  for  it,  described,  i.  163— by  artifi- 
cial heat,  723— phenomena  observable  during 
its  stages,  725 

Hatherton,  Lord,  improvement  of  his  property 
by  draining,  i.  592 

Haulm  of  the  potato,  employment  of,  for  manure, 
ii.  414 

Hawthorn,  the,  i.  389.    See  Hedges,  TItom. 

Hay,  Lord  James,  his  concrete  tile,  i.  582 

Hay,  on  the  providing  of,  for  sheep  in  winter, 
i.  6i>— cutting,  &c.,  of,  for  horses,  iii.  841— de- 
fective system  of  making  in  Scotland,  and  su- 
periority of  the  English  mode,  963  -reasons 
given  for  this,  964 — from  sown  and  from  natu- 
ral grasses,  965— nuiking  of,  by  manual  labour 
alone,  966— cutting  and  tedding,  966— drying, 
&c.  967 — making  of,  with  horse  labour,  970— 
stacking  of,  t&.— thatching  of  the  stacks,  974 
— rules  for  calculating  the  weight  contained  in 
them,  976  —  average  weight  of  the  crop  per 
acre,  977 — chemical  constitution  of  it,  t&.— 
peculiar  mode  of  making  in  Saxony,  978 — 
value  of  the  crop,  979— the  implements  used 
in  making,  980— the  English  tedding-machine, 
961 — ^the  hand  rake,  982 — the  American  horse- 
rake,  964 — the  horse-rake,  985 — the  rick-cloth, 
987 

Hay  and  straw  cutters,  various  forms  of,  de- 
scribed,  ii.  195— the  Canadian,  196  —  the  ^- 
linder,  199— the  disc,  204 

Hay -cocks,  mode  of  building,  iii.  967 

Hay-fields,  weeds  infesting,  and  their  removal, 
ilL943 

Hay -frame  for  cart,  description  of  the,  lit  1179 

Hay-house,  position  of,  on  the  steading,  its  size, 
&c,  i.  121 

Hay-knife,  description  of  the,  iii.  841 

Hay-racks,  various  forms  of,  described,  L  123 — 
for  the  riding-horse,  130— for  sheep,  ii.  39 

Hay-rake,  the  hand,  iii.  982— the  American,  964 
— the  horse,  985 

Hay -stacks,  building,  &c.  of,  iii.  972— thatching 
of  them,  974 — rules  for  calculating  the  weight 
contained  in  them,  976 — the  English  mode  oi 
building,  with  rick-cloth,  987 

Health,  beneficial  effect  of  draining  on,  i.  591 

Hedger  and  ditcher,  duties  of  the,  L  244 — wages 
usually  paid  him.  385 

Hedges,  thorn,  on  the  planting  of,  i.  368 — proper 
season  and  weather  for  it,  t&.— description  of 
the  mode,  369— implements  made  use  of  in  it, 
i6.,  372— choosing  the  plants,  372 — mode  of 
marking  out  the  line,  &c.  373-^ the  bed  for, 
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.17r>— prfpuntlon  of  the  ptuiU  for  plaating, 
3TS,  376— Ujiog  the  pluiU  od  the  bsd,  377— 
beat  we»lhor  for  plBntinK  them.  ■* — diman- 
■iona  uid  «i(A\-iition  of  the  dluh,  37S— plant- 
ing of,  3ra— view  of  the  Saitlied  bcdge-bank. 
Ac.  SSI — obstoclM  to  ba  eDcoontend,  it. — 
mmni  for  preyenliog  the  lodgeumnt  of  water, 
383— bill  cffwt  of  the  KOrccmenl.Sea— planting 
of  them  in  9brubb«riei,  &c  387— and  in  cunea. 
S— i-vil  of  (rees  in  the  liedge-row,  388— Na- 
tural Mi  tory  und  dasHlieation  of  the  hnwlhorn, 
380— it!  uta  among  the  ancients,  393 — planta 
uicd  for  badges  buidM  tha  baHtborn.  393— 
mode  of  propagating.  3M  —  beat  pocition  for 
their  gmwth.  ti.  —  double  oaet,  3BS>-tDrf 
tenixt  to  them,  ib^  390— Rtate  of  the  fencM 
throughout  the  coimtry.  397^oq  twitching, 
praninit,  and  waler  tabling  them.  563- tooli 
uard  for  these,  £63  —  broaiting  over  of  them, 
■ad  CMM  where  □eceiiiu'T,  SS7— propor  aeuon 
for  it.  GT6 — diaeoaea  to  which  they  are  tulfject. 
SKI— cleaning  of  them  from  weadi,  and  ila  im- 
portance, lii.  DM— implementa  used  for  it,  94^ 
^inaerta  infeating  Cbrm,  9!>6 

Hedge-tpsde,  the.  iii.  &t5 

Hemp,  on  Iho  coIliyatioQ  of.  ii.  Eflfl  — polling, 
ateepiag,  drying,  &c.  at  it.  iii.  1010— ita  aalural 
hitlory  and  ctosaiAcation,  I'ItT 

Henderion,  Mr,  DDthe  ijreedlng  of  swine,  ii.  704— 
on  the  ateeping.  drying,  and  preparing  of  dai, 
lii.  1037 

i.  247-hoaaes 


Hepburn  Hr.  of  Colqnhailzic,  snow  hun 
plough  invented  by,  ii.  623— dcKriptioi 
double  onical  roller,  ill.  lOOl 

Heraford  o: 
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Highland  and  Agricultural  Socicly'i  propoiad 
Bteadings,  description  of,  i.  1^ 

Hill  fami,  managemant  of  eheep  on,  iii.  88l>— 
mmporilion  of  their  soil.  882— proper  mode  of 
burning  thoold  healh  on  them,  888— limbing 
of  (he  awi^s  on.  and  thair  Iraatment,  il.  616 

Hill  shepherd,  qualiJicationa  neccBBary  in  the, 
ii.617 

Billi.  elTecta  of,  on  the  winds  and  cloud),  i.  289,  SeO 

Hiring  farm-aervanta,  on  tbe,  ii.  S83 

Hov-froit,  injurioua  effecta  of,  i.  373 

Hoe,  the  Dutch,  de»:riplion  of.  Ui.  946— the  band 
i.  660— iii.  draw.  T53 

Hofwyl.  Bgricultursl  inatitntion  of,  i.  60 

Hog'i  tard.  composition  and  propertiea  of.  ii.  £13 

HoheDbeioi,  agriculture!  inatitntion  at,  i.  56 

Hop.  on  the  cultJvatJDn  of  the,  ilL  1D41— picking 
of,  1IM3— drying  and  pocliing,  1043— uncer- 
tainty of  the  crop,  104fi.  1044— duty  on.  amount 
produced  by  it,  and  Its  amount  per  acre,  1043 
—ita  acicntilic  clusificBtion  and  hiatory,  1047 
— aiporta  and  importa  of.  1048 

Hopper  of  Ihe  tbraahing.milt.  deacription  of  the. 


,Horaa.  companttre 

drought,  iii.  11S5— deielopment  of  thelevtb  in, 
1:281— indintiona  from  then  of  to  ita  ag*.  Iffi7 

Hortet.  hrm.  accommodation  for,  on  the  itcadisg. 
i.  132— treatment  of  theni  daring  winter,  iL 
176-form.  position.  St.  of  their  (Uhlea.  176 
rontinit  of  thi^it  day'a  feeding  ntid  work.  H.— 
cleaning  nf  them,  180— warm  bimIi  fur  them. 
1S2— iirdinar}'  allowance  of  oati.  &c.  ^nn 
them,  leS-breeding  of  them  on  the  fane.  l» 
treatment  of  tha  mares,  I'A. — and  of  the  yuong 
borace.  1H6 — names  given  them  at  diSami 
ages,  187 — advantages  of  cooked  food  for  thea, 
189— danger  of  too  nutritive  food,  190— axpe. 
itmants  on  the  relatiie  advanl«gM.  exptsa* 
&c.  of  raw  and  cooked  food,  ib variona  mix- 
tures for  them,  192— regulw  silowance  affood. 
]93— euperiority  of  prepared  fixid.  it.^lind- 
ing  them  on  broiaFiI  whin*.  19S — ha;  and  am* 
cullera  for  them,  I'ft.— ilaaming  npiiaimtiu,  30S 
— com-bruiadra.Sll — choice  of  DBmei  focthMli 
9ie-yaking  of  them  in  carta,  iij.  lldO 

,  riding  and  hameea,  aceomnuHlation  Sx 

them  on  the  Blinding,  i.  130 —« treatment  of 
them  during  winter,  ii.  317— treatmotit  befbn 
riding  out.  318— cleaning  of  their  hamcaa,  119 
—dtaad  vantages  of  clipping.  S30 — diaeaoes  la 
which  thay  are  eubject.  i6.— an  bleeding.  A. 
—blistering,  231— phyaicking.  £33— fomeaia- 
tiooi.  poultuea,  and  other  remediea,  233 — pota 
of  the  hone,  ifr.— inimala  infesting  it.  ^t— 
difeOM*  ;  the  batta,  ib — infiammation  at  tte 
bowela,  226— colda,  «.— gre«e.  ££- theang- 
gara.  ih.- thruah  and  corns,  £i7^broken  wiad. 
ib.— aaddla-galis,  crib-hiting.  «nd  wind«id^ 
ing.  £38— tlast-liallii.  worms,  and  spacka  m  Iba 
eve,  £9— uses  of  its  offnls.  hide.  hur.  bonea, 
Ac,  ib. — gnuing  of  them  in  aamnier.  iii.  SSI- 
feeding  of  them  than,  848-di>aaae3  to  wbidi 
■nl^ect,  and  iniects  infesting  them.  95i  — 
breaking  1q  of  them  for  the  anddle,  1027— aga 
for  it,  1028— breaking- in  of  young  dtangbi.  for 
work.  ii.  691— oo  the  points  of.  tu  beculsinifd 
by  tbe  breeder,  iii.  1354.  1266--draughl-baiM. 
1366— Bullion.  13e7-and  mare,  1S6S 

Horse -chestnut,  feeding  nf  ihaep  on  the,  iii.  880 

Horse-cleg,  description  of  the,  iii.  SSS — and  of  the 
hot,  853 

Horae-hoe,  WUkie'a  deaoiption  of,  iu.  9G3 

HnrM-louM,  deacription  of  the,  I L  321 

Horse-ponds,  position  and 


Horao-Bhoca, 


proper  f 


.i.3»7 


lU 


Horao-wbeel  for  tha  thruhing-macbinc.  thb  it. 

318— the   underfoot.    t5.— tbe   overhead,   ih-- 

aiie  of  the  wheei.  313— detailed  description  of 

it,  330— ring-chain  gearing  for  it,  SSI — lew 

for  equnliiing  the  draft,  323 
Honaehold  bread,  on  the  baking  of.  ii.  356 
Hovsn,  the.  a  disease  affecting  cattle,  origin  asd 

cure  of,  ii.  I-'M 
Howden.  Mr.  on  tbe  profit  from  dfsining,  i.  (ffi 

— eiperiments  by,  on  feeding  oattle.  iL  14i~ 

and  on  the  poUto,  G72 
Hummellars  for  barley.  de»:ripti«n  <^  ntiM 

fbnns  of.  ii.  337— lb«  band,  31C 
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Hurdles  for  confioing  sheep  on  turnips,  making 
of  in  England,  ii.  66, 67— implements  required 
for  it,  68^mode  of  setting  them  up,  31, 70 

Hydrography,  value  of  a  knowledge  of,  to  the 
farmer,  i.  82 

Hygrometer,  description  and  uses  of  the,  i.  240 


Ice,  origin  and  properties  of,  i.  275 — evaporation 
from  it,  276 — its  cooling  powers,  ib. 

Imperial  hushel,  standard  capacity  of  the,  ii.  393 

Implement-house,  position,  &c.,  of  the,  i.  121  — 
manner  of  fitting  it  up  for  use,  iii.  1384. 

Implements,  importance  of,  to  the  farmer,  i.  16 — 
deficiency  of  the  descriptions  of,  in  existing 
works  on  agriculture,  9,  17 — on  the  preserva- 
tion of,  ui.  1380. 

Improving  waste  land,  on,  iii.  1330 — advantages 
of  trenching,  ib. 

Inclosures.    See  Enclosures. 

Infield  and  outfield,  origin  of,  i.  363 

Insects  infesting  cattle  at  grass,  iii.  838— horses, 
ii.  224,  iii.  852— sheep,  873— cheese,  920— harley, 
oats,  and  wheat,  95(V— pease,  beans,  clover,  and 
grass,  954— hedges,  956— turnips,  770 

Institutions,  scientific,  of  practical  agriculture,  i. 
39 

Irish  box-chum,  description  of  the,  iii.  928 

Iron  field-gates,  examples  of  various  forms  of,  iii. 
815 

Iron- web  harrow,  description  of  the,  ii.  532 

Ironwork  of  the  farm,  repairing,  &c.  of  the,  ii. 
396 — usual  terms  of  contracting  for  its  uphold- 
ing, 398 

Irrigation,  operations  of,  begun  during  winter, 
i.  101;  ii.  422- theory  of  its  effects,  425 

Irrigated  meadows,  formation  of,  iii.  1016—  va- 
rious kinds  of  them ;  the  bed-work,  1018 — the 
catch- work,  1022— best  mixtures  of  grass-seeds 
for  them,  1020 — their  subsequent  management, 
1025 

Isometrical  view  of  an  existing  steading,  descrip- 
tion of,  i.  Ill— and  of  a  proposed,  113 
Italian  rye-grass,  peculiarities  of,  i.  22 

Jacob,  Mr,  account  of  the  Mbeglin  agricultural 
institution  by,  i.  53, 56 

Jersey,  mode  of  cultivating  the  parsnip  in,  ii.  765 

Joiner- work  of  the  farm,  on  the,  ii.  396— usual 
mode  of  contracting  for  its  repurs,  399 

Joint-fellon,  a  disease  in  cattle,  causes  and  treat- 
ment of,  iii.  840 

Kelso,  effect  of  increased  drainage  on  the  healthi- 
ness of,  i.  591 

Kildrummie  oat,  the,  ii.  587 

Kirkwood's  grubber,  description  of,  ii.  680 

Kyan's  process  for  the  prevention  of  dry-rot  in 
timber,  i.  193 

Labour,  variety  of,  and  its  distribution  on  the 
farm,  i.  1 

Ladder  for  stack-building,  description  of  the,  iii. 
1091, 1103 

Laing,  Mr,  on  the  advantages  of  subsoil  plough- 
ing, i.  658 


Lamb,  extraction  of  the,  from  the  mother,  ii.  604 
—treatment  of.  immediately  after  birth,  606 
►-bringing  up  of,  by  hand.  610— castrating  of, 
612— diseases  to  which  subject  when  young, 
620 — weaning  of,  iii.  868 — marking  and  buisting 
of,  869— instruments  for  these,  870 — rearing  of, 
for  the  Uble,  879 
Lambing  of  Ewes,  the,  ii.  599 
Lambing  park.  Lord  Napier's  proposed,  ii.  616 
Lanarkshire  or  Wilkie*s  plough^  the,  i  408— de- 
tailed description  of  it,  419 
Land  and  sea  breezes,  origin  of  the,  i.  280 
Landlord,  proportion  of  expense  of  draining  to  be 

borne  by.  i.  609 
Landlords  and  tenants,  advantages  of  their  inter- 
course, i.  64 
Landowners,  evils  resulting  from  their  ignorance 

of  agriculture,  i.  57 
Land-rollers,  various  forms  of,  ii.  541 
Lantern  for  the  stable,  form,  &c.,  of,  ii.  184 
Larch  tube  drains,  description  of,  i.  606 
Law  of  master  and  servant,  summary  of  the,  ii. 

584— of  the  corn-market,  395 
Lawns,  pasturing  of  sheep  on,  iii.  818 
Lawtown  turnip,  the,  ii.  22— its  origin,  27 
Lead-work  of  the  steading,  on  the,  L  195, 204, 209 
Lea  ground,  on  the  ploughing  of,  i.  629— various 

modes  of,  in  different  soils,  631 
Lease,  adjustment  of  the  conditions  of,  drawing 

it  out,  &c  iii.  1315 
Le  Couteur,  Colonel,  his  classification  of  wheat 
defective,  ii.  346 — on  the  cultivation  of  the  par- 
snip, as  practised  in  Jersey,  iii.  765 
Leicester  breed  of  sheep,  the,  iii.  1277 
Letting  of  tups,  the,  iii.  1120 — prices  obtained  for 
them,  i6.— frauds  practised  in,  and  their  detec- 
tion, ib. 
Levelling-box  or  scoop,  description  of  two  kinds 

of,  iii.  339 
Lever  cheese-press,  description  of  the,  iii.  935— 
drill  machine,  ii.  596— tumip-slicer  for  sheep,  73 
Lifting  of  poti^oes,  time,  weather,  &c.  for,  iii.  1124 
— different  modes  of;  by  the  plough,  1125 — by 
Lawson's  brander,  112&— by  the  graip,  1128 
Lime,  preservation  of,  on  the  steading,  L  186— 
preparation  of,  for  applying  to  the  land,  ib. 
iii.  994 — quantity  to  be  applied  to  various  soils, 
996— nature  of  its  action,  997 
Limestone,  crushed,  application  of,  to  peat  soils, 

Ui882 
Liming  of  land,  the,  iii.  994 
Lind's  anenometer,  description  of,  i.  243 
Lindley,  Professor,  on  the  failure  of  the  potato 

crop,  ii.  690 
Linseed,  quantity  of,  imported  into  Ghreat  Bri- 
tain, iii.  1045-feeding  of  cattle  on,  f6.— mode  of 
expressing  the  oil,  »6.— feeding  of  cattle  on  it, 
u.  139 
Liquid-manure  drain,  the,  i.  159— tank,  its  posi- 
tion, &c.  ib.  ii.  411— farms  on  which  tanks  are  re- 
quired, ii.  411 — expense  of  them.  413— applica- 
tion of  it,  ib. — ^best  form  and  size  of  cart  for  its 
removal,  416— cistern  and  pump  for  it,  420,421. 
Littering  of  cattle,  the,  u.  109 
Littering  of  sows,  the,  ii.  606 


Lilda.  Mr,  aa  the  qiuliScAtiolis  uf  (he  hill  aliap- 

herd,  JL  617 
Liva  (loch,  treatmcDl  oT,  u  dUcuised  tn  eiisliog 

works.  L  IO-impartui< 


.   101-1 


',  la  the 


Meullng,  1U7— Ihcir  proper  position  there,  108 
— neceisity  nf  ibelter  beipg  proviiletl  for.  3ST, 

motl  ileiirable  for  Ibe  fknuer  to  cultivale,  lii. 
1243;  <jmraetrj,  1251 ;  robmloeaB  "T  comaiu- 

12S6-«lecliun  of  parenls.  12fi7— breeding  in 

udiD,  ISKi-croHiii);.  laW-eiumpIeeot'horBei. 

laeS-oltle.  LAJ9->hwp.  1276— awine,  LiSW. 

6m  itio  fault,  H.HVt,  Shitp,  tic. 
Loullnff  orcarH.  dijpo.ition  of  the.  iii.  1182. 
Loud.  definitioD  of  rhe  t«m.  i.  336— day.  328- 

(■ady  and  gravelly.  330 
IibodoD  Veterinary  College,  tbe,  i.  40 
Long-honi  breed  of  cattle.  dea«riptiu[»  of,  iii. 
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Loudon,  Mr,  arnuigenii 


of  tleading  pmpoied 


Low,  ProfeMur.   i.  4^ — arrangoment  i>f  nending 
pmpo«ed  by.  Ifi6-hij  theory  of  irrigation,  ii,  423 
Lnoerne,  culture  uf,  ii.  65:2 


U'£van,    Mr.   drain  plough 

icrlbed,ieD7 
Madden.  Dr,  on  tbe  effect  nf  ai: 

Boda  na  a  mAnure,  frl7— oQ  th 
ung,  653— comparison  of  *a 


and  water  iiD  the 


CT5 
Magnetiim,  valne  of  a  Itaowiedge  of,  to  the 

farmer,  i.  81 
Malting  of  barley,  the.  ii.  361 
Mangel-wlireel,  on  the  cultivation  of,  iii.  763- 

on  tbe  drawing  and  aloring  of,  ii.  I3~natural 

history  of  it,  iii.  783 
Manf^n  for  cows,  form,  poiition,  &c.  of,  1. 133- 

supplying  of  them  with  food,  lA, 
Manures,  varioui;   farm-yard,  ii.  636— compost, 

612— trtificialandcumiwund,  616-liat  of  these, 

their  pricei,  and  iinantl ties  tu  lie  applied,  650— 

compariMn  uf  atable,  byre,  and  ittvet.  676— 
■ml.  Iii.  748— on  fei 


122i-s 


U]d  anaiysi) 


lard  dung.  1^.7— hone  dutt.  1S33— gui 
pigMQ*'  duug,  1236-fiab  refu»,  1237- «»- ware, 
1238 — cow*'  dung,  1239— woollen  ngt,  greeo 
weed >,«hell  fish  and  ihcll-marl,  1213-tbcorj  of 
their  action.  1345— class IficalioD  of  them,  1346 
Mann's  reaping-machine,  description  of.  ii.  11177. 


naggment  u 


while  . 


(6.- fntuda  perpetrated  in  them,  3W— law»  n- 
laliog  to  them,  3^— the  abeep.  rapid  fluctua- 
tion* in  it,  W-rules  of  it.  SI 
Marketing,  winter  the  seaaan  for,  i.  103 
Marking  of  aheep.  the,  and  Inatruineata  mad  for 


itapiojrment  nf.  for  man 

':  iii.  739 

IS  drainage  of,  i.  SOI 


ii.B7 
Marl,  ahel], 
Manhuil.  \ 

Marshes,  on  I 

Muhi'S  for  fa 

Maun-work  of  the  steading. 

cost  of.  I.  2W!.  305 
Master  and  serrant,  law  of,  it  5BI 
Matbemotici,  value  ef  an  aciiuainttLne*  wilfc,  t» 

the  young  farmer,  i.  80 
Meaaurei  for  grain,  description  of  the  vanou,  iL 

393.395 
Heuuring  up  of  grain,  the,  ii.  27S 
Hechantcs.  imporlaace  of  a  knowledga  of  tki 

Melt  in.  Mr.  on  the  adtanuges  oT  subwnl  ploogb- 

lag.  i.  659— and  uf  trenching,  664 
Merino  gbeep,  history  of  the,  iiL  894— difficullj 


of  fa 


g  then 


M<>tMnilogy,  importance  of  a  knowledge  of,  ts 

the  farmer,  1.83 
Mice,  prewntion  of  the  ra?sgea  of,  1. 1S6 
Mid- Lothian  or  Currie  plough, the,  i.  408-del^lid 

description  of  iland  its  dltTerent  parts,  427 
Mildew,  caosea  of.  In  Wheat,  iii.  952 
Milea,  Mr,  on  tbe  oolture  of  HuiKBl-Wiii«al.l& 


Milk,  on  the  churning  of,  iii.  8 
aHecling  its  yield  and  qoality,  912— its  eonsli- 
luenlsand  how  combiaed.  913— chemical  oun- 
puaition  of  that  from  variaua  animals.  915. 917 
—different  adulterations  of  it.  91S— caagulatieo 
of  it  for  cheeie  making,  903 — larioui  prepsra- 
tluDS  of  it  for  the  table,  919 

Milk-house,  situation  of  and  coaatruction.  in  tli* 
fsf  m-hauae,  i.  214— its  furoishiDgs.  iii.  897— tbi 
veasels  and  varioui  materials  used  for  then, 
lb.— noceaaity  of  cleanlineaa  in  it,  899 

Milking  of  the  cow.  larioua  modes  of,  ii.  454— 
vessels  for  it.  4S5— Mr  Bluncn's  method.  463 

Milking-pail,  best  form  of  the,  iii.  900 

Hiata.  plienoiiiena  attending  the  formatioo  of.  I. 
276 


[ed  fanning,  on,  1.  91 

Miieglin.  agricultural  inati 

Mole-plough,  description 

lion  of  dr^ns  by  it.  1.  6t 


Moor-band  pan.  mode  of  deatrwying.  i.  666— in 

Mortar  cart,  the  Swedish,  L  186 

Mould-board  of  the  plough,  flrat  improvement  uf 
tiic.  L  406- description  of  that  of  the  Eiwt- 
Lothian  or  Small'i  plonghiUl — of  Um  I^naA- 


INDEX. 
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shire  or  Wilkie's,  420— of  the  Mid-Lothian  or 
Carrie,  427— nature  of  its  action,  438— scien- 
tific principles  and  formation  of.  446^mode  of 
anal}' sing  it,  t&.— characters  of  the  various,  449 
— mode  of  constructing  it,  452— Slight's  new 
mould-board*  455 — pattern  for  it,  »6.— building 
of  the  block  for,  456 

Mountain  snow-plough,  description  of  the.  ii.  624 

Movable  sheds  for  sheep  while  on  turnips,  con- 
struction of,  ii.  49       « 

Mucilage  of  linseed,  chemical  constitution  of  the 
ui.  1045 

Mud-hoe,  the,  ii.  411 

Mudie,  Mr,  characteristics  of  winter  by,  i.  104^ 
of  spring,  ii.  429— of  summer,  iii.  729 

Muir-burning,  proper  mode  of,  iiL  883 — law  of, 
884 

Muir-ill,  causes  and  treatment  of  the,  ii.  474 

Mutton,  various  modes  of  cutting  up,  ii.  97 

Napier,  Lord,  on  the  lambing  of  ewes,  ii.  617 
Net  for  confining  sheep,  mode  of  setting  up,  ii« 

32 — tools  used  for  it,  33 
Nitrate  of  soda  as  a  manure,  on  the,  n.  647 
Non-condensing  steam-engine,  description  of  the, 

11.307 

Oats,  on  the  sowing  and  general  culture  of,  ii. 
586— varieties  of,  364, 587 — sowing  broad -cast, 
589— drill,  »6.— diseases  to  which  subject,  590, 
iii.  950 — Weeds  liable  to  infest  them,  and  their 
removal,  940— insects  attacking  them,  950--Cut- 
ting.  stooking,  and  stacking  of,  1060— average 
crop  yielded  by  them,  and  its  value,  ii.  365 — 
their  straw,  374— comparative  weight  of  straw, 
grain,  and  roots,  iii.  1071 — daily  allowance  of, 
to  farm-horses,  ii  183— quantity  consumed  by 
them,  iiL  841— advantages  of,  to  young  horses, 
843— grinding  of  into  meal,  ii.  365 — natural 
history  and  classification  of,  363 — their  chemi- 
cal constitution,  365 

Oat-riddle,  various  forms  of  the,  ii.  282 

Observation  and  recording  of  facts,  importance  of 
to  the  farmer,  i.  322— method  to  be  pursued  in 
it,  323 

Offering  of  rent  for  a  farm,  disadvantages  of,  the 
present  mode  of  doing  it,  iii.  1313 

Oil-cake,  manufacturing  of,  ii.  342.  iii.  1046 — feed- 
ing of  cattle  on,  ii.  131.  iiL  1046 — machine  for 
breaking  it,  ii.  135 — advantages  of,  for  calving 
cows.  441— giving  of  it  to  sheep  while  on  tur- 
nips, 44 — box  for,  ib. 

Open  ditches,  on  draining  by,  i.  489 

Outfield  and  infield,  origin  of,  i.  363 

Oxen.     See  CauU,  &c. 

Ox- louse,  description  of  the,  ii.  151 

Packing  of  wool,  the,  iii.  888 

Painting  of  the  steading,  specifications  relating 

to,  L  201,  210 
Paling,  ordinary  form  of,  IL  580 
Parasitic  animals  infesting  cattle,  various,  IL 151 
Paring  plough,  description  of  the,  iL  501 
Parsnips,  cultivation  of,  iiL  766 — natural  history. 


&c,  of  the,  785— on  drawltag  and  storing  them, 
ii.  13— best  varieties  of,  for  cultivation,  29 

Pastoral  farming,  on,  i.  87 

Pastoral  farms,  form  and  arrangement  of  stead- 
ing for,  i.  164  *,  ii.  54 — importance  of  shelter  on 
the,  ii.  52 — breeds  of  sheep  for  particular  loca- 
lities, 53— drainage  of,  and  its  importance,  54> 
55 — general  management  of  the  sheep  on,  55. 
— stells  for  them,  various  forms  of,  57, 58, 60 — 
erection  of  sheep-cots  on,  61 — management  of 
cattle  on  them,  iii.  835 — Hill,  management  of,  ii. 
62^stell8  for,  63, 64 

Pasturage  for  cattle,  on,  iii.  831 

Pastures,  insects  infesting,  iii.  954 — weeds  infest- 
ing, and  their  removal,  942 

Pasturing  and  soiling,  comparative  advantages  of, 
in  the  feeding  of  cattle,  iii.  850 

Peafowl,  treatment  of,  ii.  259,  719 

Pearson,  Mr,  description  of  drain -plough,  in- 
vented by,  i.  609 

Pease,  on  the  culture  of,  ii.  548 — varieties  of, 
550— insects  and  diseases  affecting  them,  iiL  954 
reaping  and  stooking  of,  1066 — carrying  in 
and  stacking  of,  1100— botanical  classification, 
iL  370 — average  crop  yielded,  371— chemical 
composition,  ib. — uses  to  which  applied,  372 — 
their  straw,  375 

Peat-earth,  nature  of  the  changes  undergone  by, 
iii.  882— application  of  lime  and  limestone  to,  ib. 

Peat  tUe-drain,  how  made,  L  599 

Fet  lambs,  on  the  rearing  of,  ii.  610 

Physical  sciences,  importance  of,  to  agriculture, 
L18 

Physicking  of  horses,  the,  ii.  222 

Physiology  of  plants,  value  of  a  knowledge  of 
the,  to  the  farmer,  i.  20 

Picking  of  hops,  the,  iii.  1042 

Pickling  of  seed-wheat,  its  objects,  oompositionB 
for  it,  &c.,  ii.  503 

Pigeons,  management  of,  ii.  249, 719 — houses  for 
them,  i.  155 ;  iL  252— on  the  right  of  shooting 
them,  261 

Pigeon's  dung  as  a  manure,  on,  iii.  1236 

Pigs,  on  the  management  of,  ii.  700 

Pig-sties,  dimension,  position,  &c.  of,  i.  152 

Pitting  of  potatoes,  on  the,  iii.  1129— various 
forms  of  pit :  the  conical,  1130,  the  prismatic  or 
long,  1131— ventilating  of  them,  ib. 

Plantations,  advantages  of,  for  sheltering  land,  L 
367 

Planting  of  potatoes,  on  the,  ii.  654 

Plants,  geographical  distribution  of,  over  the  land, 
i.  318— their  respiration,  253— those  peculiar 
to  different  soils,  345— necessity  of  shelter  to, 
365 

Plashing  of  thorn  hedges,  how  done,  11.  571 

Planter  work  of  the  steading,  the,  L  198— speci- 
fications of  its  measurement  and  cost,  204, 209 

Plough,  the,  its  uses,  i.  398— comparative  cost  and 
advantages  of  iron  and  wooden,  399— various 
defects  of  its  working,  and  their  remedies,  400 
— necessity  of  the  irons  of,  being  properly  tem- 
pered, 402— its  early  history,  405— the  caschrom, 
a  primitive  form  of  it,  still  used  in  Skye.  ib, — 


iu  gmdiul  improvemeDt,  iO^—Rnl  introduc- 
tion of  tbe  RotherhBin  or  Small's,  a.—yiav 
of  it»  IsDrlside,  *07— gencrsi  (iMeriptionof  it. 
40&— its  general  DhariKteriitics,  109— the  Eut- 
Lolluim.  or  Small'C  deCaiied  detcription  oT  it 
mnd  iu  pemlisritux.  410 — the  Linarkahire  or 
Wilkie->.  KS-dctuli  of  iti  peenl!ariti«i,  419— 
the  Mld-Lothiu.  t'nrrie,  or  Cunniagbara's.lCig 
— datmled  deacripiIoD 


Of  it 


li.iSH-i 


Udif- 


forem  puti :  Uiecoulter,  433-(he  attarG.  436- tlie 
moald-binrd.  438— piinclplu  uid  fDnastioa  of 
UiB  Ulter.446— ofitailrmuglitiii  tuioiucirKam- 
fluicM.  log— iBrlcHU  «*tbeT  farrai  deKiibed: 
Raasome'i  Bedfoidibire,  &M— tbe  Iwo-liirraw. 
648— thi  mate,  for  eotting  ilnins.  (]D4— Tsrioua 
other*,  fur  drain-cutting.  6Cr7-~the  ribbing,  ii. 
—the  double  idohIiI- hoard,  iii.  95T— tlie  >cuf- 
flitiK  or  clMDiDg.  9Sg— Smitb'i  *ubsuii.  1.  6&3, 
666— othnrmbwil,  6S7'4a  jaldag  Ibo  hones 
to  it.  L  617— faunea  for  it.  CIS— ill  ordiDu7 
weight  ond  cojt,  619— woriiitiK  of  it  with  two 
hand,  63D— guidance  of  the  honos.  and  liiiiiB 
made  to  them,  62i-~awiug  treei  for  two  homa. 
632— rule*  for  eolculatlnf;  tlieir  (trangtb,  di* 
menuoDB.  He  623— on  omking  them  of  iron. 
flS4— awing  trees  for  threa  fai>rses,  625 :  and 
for  four,  027.  ^8— «lo«neu  of  <t>  improTe- 
ment  in  England  compared  to  Bcotland.  613 
— diiadTantaKea  of  wheeled.  643— variout 
mslien  of  (hem  in  England.  M7— application 
of  the.  to  the  lilUog  of  polatoei,  iii.  1136— on 
the  preaervation  of,  1381 
Plougliing,  winter  the  Heann  in  which  chie6^ 
done,  L  100— contrasted  effeeta  of  good  aod 
bad  on  tbe  gL-rminati.m  ofseedi.  ii.  GU 

Ridgvt,  kftrioua  nioilis  <jf.  iind  tuiw  dono,  i. 
4et~'Tariaiu  breadlbi  of  them.  465— leeriDg  of 
them,  ib. — docriptioa  of  the  different  modes : 
galliering  up  from  the  flBt,4IKI— calling,  yoking, 
or  coupling.  471— Ibo  gore-furrow,  47^ — two- 


imd-twi 


1.  474- 


p.  477— cleaving  or  throwing  down 
witn  ana  without  gore-furrow,  478^roii- 
plougbing  480— angle-ploughing  i6.—rib-plong- 
bing,  481 

Of  ilubble  and  lea  ground,  the,6:!9— order  in 
which  done,  630 -wsjB  of.  according  to  the  Boil 
ift.— that  of  the  head-ridges,  632— characteriatics 
of  correct,  633— eiampleB  of 
tlonoftho  weight  of  earth  turned  over  ill. I 
time  occupied  by.  ib,  —  table  of  time  \t 
turning,  i6.  —  mlvantage  of  long  tidgoi, 
their  proper  length  on  steep  ground. 
chomi<^  changes  forwarded  by.  640— a 
f  lieep,  641 — niK*  in  wliich  thall 


Trench  and  aabNiil,  6S2~Mr  Smith's  plough 
for  il,  653.666- neccmity  of  previoui  draino*^, 
655— .ither  fonni  of  plough  for  thefe.  667— in- 
BtancBB  of  tbe  adrantage  deniable  from  them, 
E-58— genrral  remarks.  66S— cniM-ptoughiDg, 
iu  object.,  Ke.  ii.  483-for  barlej  wed,  62H- 
for  autumn  whwl.  ii).  1137 


Mntcboa.idranti^taoftlwiii.i-  455.048- 
dinary  waf  of  conducting.  619— uron  In  tb 
mode  of  judi^g  of,  050 

Plougbman.  dutici  of  the.  L  23} — beat  eduotiiia 
for  him.  636— Bigns.  &c-  tnaile  u»  of  hj,  lo  hit 
Itoraee  in  varioua  lUBtricto,  ih.  —  vnigea  aad 
allnwancei  of,  li.  391 

Plug-draina.  desoriplion  of,  i.  600— lection  of  au 


ling.  speeifioaUon 


xiplioD  It 


Fliunber-work  e 

it.  ■:>m.  209 

Plumb-level  for  the  drain-cutter. 
and  how  uaed,  L  £61 

Plunger-chum,  dewiiption  of  the,  iii.  9S 

Pneumatics,  value  of  an  acquaintance  with,  totki 
farmer,  i,  81 

Poitaning  rata.  TariouB  compocition*  for,  tii.  IS9S 

Pute-cats.  deMrncIion  of.  iii.  1299 

Polee  for  bops,  manufacture  and  cost  of.  Hi.  IIKL 

Pond,  the  hoTM.  potitiun.  ■!».  &c-  oC  i.  184— f^  ' 
sheep- waihing.  how  niade,  ill.  8S9 

Pork,  pickling  of,  ii.  S40 

Portland.  Duke  of,  intndnetion  of  dnjaing-til« 
into  Ayrshire  bj,  i.  S79 

Posliiof6eld-gate9.the,iii.80lt 

Potatoea,  preparation  at  fknn-jard  dong  for,  i^ 
636— planting  of.  654— ploughing.  luRvwi!*. 
&o.  of  the  land  for  them.  655— prepaistion  of 
the  eet*.  ii, — precautiona  neceiaary  aguntt 
their  heating,  6fi6— dunging,  ptuiting.  aid 
ploughing  them  in,  65S— width  of  (be  driUl, 
663— best  varielies  of.  tt..  ^87 — effeela  of 
lull  on  their  flavour  and  general  qoalit;  666— 
various  wuya  of  cultivating  theni,  667— bar- 
rowing  after  planting.  GTU — diMOBea  lo  whidi 
tbcf  arc  subject,  their  causes  and  remediet; 
the  curl.  i6.— the  taint,  671 — naltiral  hi»- 
tory  and  classification  of  the  plaac.  674— 
it*  introdBCtioD  into  Great  Brilain.  il^. — 
damage  done  to  them  by  rooks.  G7fl — Pra- 
fcBtur  Lindlcy  on  the  cauie  of  ita  failun 
680— Betting  or  earthing  up  of  them.  iii.  7S8— 
height  to  wtiich  it  should  be  dons.  A  — 
weeds  infesting  them,  and  their  removal. H0 
—lifting  and  pitting  of  them,  1124— lifting  of 
them  by  the  plough.  1125— by  the  graip,  1128— 
Staring  of  them,  11£9— >'uioui  forms  of  pit 
for  it ;  the  coni»l,  1130— the  prismatic,  1131 
— other  modes  of  storing,  iA.— precautiaoi 
necetsary  against  their  heating  in  the  pita,  tk 
— degeneracy  nf  the  pluit  during  the  latt 
twenty  years,  lia2-un  mixing  niih  wlwaten 
flour,  ii.  357- comparison  of  their  nutritive 
powen  with  thoiW  of  wheat,  tii-1133-uumber«( 
persons  supported  by  an  acre  of  each.  1131 — 
chemical  analysca  of  them.  I'A.— cbengei  pn>- 
dnced  by  boiling.  1133 — feediaK  of  caliia  im 
131— advanlagei  of  feeding  pigi  on  iheai.  ^B 
— manufacture  of  starch  add  tapioca  fi»ia  the*. 
1135— overage  value  of  the  crop.  1123 
Potato- bnmder  or  raiser,  the.  iii.  1126 

Potato-KiHip.  the,  iii.  1138 

Potato-barrow,  tbe  ii,  ftS7 
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Potato-haulm,  employment  of  the,  for  manure,  ii. 
4U 

Potato-oat,  peculiarities  of  the,  ii.  587 

Potato -raiser,  tHe,  iii.  1126 

Potato-store,  position,  &c.  of  the,  on  the  steading, 
i.  156 

Poultry,  accommodation  for,  on  the  steading,  i. 
153— management  of  them  in  winter,  ii.  246 — 
General  neglect  of  them,  t6. — various  kinds, 
kept  on  the  farm,  and  their  treatment :  hens, 
247— turkeys  and  geese,  248 — ducks  and 
pigeons,  249— prices  of,  250— how  to  judge  of 
them,  ife.— their  houses,  261— daily  treatment, 
253— feeding  and  food  for  them,  ife.,  256— 
breeding  of  them  in  winter,  256 — remarks  on 
cramming,  258— uses  of  their  feathers,  259— 
diseases  to  which  they  are  subject,  260, 722— 
hatching  of  them,  706— of  hens,  707— turkeys, 
710— geese,  714— ducks,  717— peafowl  and 
pigeons,  t6.— their  treatment  in  towns,  721 — 
Hatching  by  artificial  heat,  723 — castrating  of, 
728 

Poults,  management  of,  ii.  711 

Practical  agriculture,  scientific  institutions  of,i.  39 

Practical  husbandry,  existing  modes  of  learning 
i.  29.— necessity  of  attending  to  every  opera- 
tion, 31, 32;  and  of  personal  attendance,  34 — 
commencement  in  youth  necessary  for  learn- 
ing, 35 

Preservation  of  implements,  on  the,  iii.  1380 

Presser-roller,  the,  objects  of  using,  ii.  523— de- 
scription of  it,  539 

Profit  from  draining,  examples  of  the,  i.  592 

Prognostics  of  the  weather,  various,  i.  292— those 
peculiar  to  winter,  298— proverbial  ones,  302 
— those  peculiar  to  high  districts,  303 — their 
uncertainty,  305 

Pruning  of  thorn  hedges,  the,  ii.  562 — tools  used 
for  it,  663 

Pulling  of  flax  and  hemp,  the,  iii.  1036 

Pulse  of  the  horse,  the,  iL  223 

Pulse  crops.    See  Beans^  Pecue,  &c. 

Punching-nippers  for  marking  lambs,  description 
of,  and  mode  of  using,  iii.  870 

Pupilage,  time  for  the  young  farmer  commencing, 
1. 95— his  first  employments  during  it,  96 

Quadrangular  steading,  origin  of  the,  i.  167 
Quarter-ill,  a  disease  of  cattle,  causes  and  treat- 
ment of  the,  iii.  840 

Rag-fallowing,  on,  iii.  999 

Rain,  appearances  and  causes  of,  i.  261 — causes 
of  its  fall,  263 — tables  of  quantities,  &c.  ib. — 
connection  of,  with  the  direction  of  the  winds, 
268— effect  of  the  phkses  of  the  moon  on  its 
fall,  t6.— foreign  matters  brought  down  byjit* 
269--proportion  that  falls  during  the  winter 
months,  301— total  annual  fall  of,  309 

Rain-water,  cistern  for  collecting,  i.  181 

Rain-gauge,  description  of  the,  and  mode  of  using 

it,  i.  244 
Rake,    the   hand-hay,    iii.  982— the   American 
horse,  964— the  hay  and  stubble  hone,  966 — 
the  itubble,  1063 


Rams,  separate  feeding  of,  on  tumipe,  IL  43— 
serving  of  the  ewes  by,  iii.  1106 — letting  out  of 
to  serve  ewes,  1120— prices  obtained  fur  them, 
ib. — frauds  practised  in  it,  and  their  detection,  f6. 

Ran  some,  Messrs,  improvements  of  the  plough 
by,  i.  643— description  of  their  F  F  or  Bedford- 
shire plough,  614 

Rape,  on  the  cultivation  of,  iii.  763— natural  his- 
tory and  classification  of,  767 — importation  of 
the  seed,  ib. — feeding  of  sheep  on,  47 

Rape-cake,  importation  and  manufacture  of,  iii. 
768 ;  rape-dust,  storing  of,  783 

Rats,  prevention  of  the  ravages  of,  i.  166 — various 
means  of  destroying,  on  the  farm,  iii.  1295 

Reapers,  different  modes  of  hiring  and  paying,  iii. 
1049— by  the  day,  1050, 1052— by  the  piece,  or 
threave,  1051 

Reaping  of  grain,  the,  its  importance,  iii.  1048 — 
hiring  of  workers  for  it,  terms  on  which  hired, 
and  average  wages,  1049 — different  ways  of: 
with  the  scythe,  1050— with  the  sickle,  ib. — 
various  arrangements  for :  by  the  day  or  har- 
vest, i6.— by  the  piece  or  threave,  1051 — 
comparison  of  the  two  modes,  1062 — proper 
degree  of  ripeness  in  the  crop,  1056 — Mr  Han- 
nam*8  experiments  on  this,  1072 — superintend- 
ence and  arrangement  of  the  reapers,  1057 — 
operations  of  the  bandster,  t6.,  1059 — of  the 
cutters,  1058— description  •  of  the  mode  of  cut- 
ting, ib. — stooking  of  barley  and  oats,  1060 — 
and  of  wheat,  1061  —  details  of  threaving, 
measuring  of  the  sheaves,  &c.  ib.  —  mode  of 
cutting  with  the  scythe,  1062  —  arrange- 
ment of  the  workers,  1063 — gaits,  1066--s:ut- 
ting  rye,  beans,  and  pease,  1066  —  compara- 
tive expense,  &c.  of  reaping  and  mowing,  ib, 
greater  cheapness  of  mowing,  1068;  and  its 
other  advantages,  1069 — proportion  of  straw, 
grain,  and  roots,  1070— bogging,  a  peculiar 
mode  of,  in  England,  1073 — use  of  the  Flemish 
or  Hainault  scythe,  1074 — different  ways  of 
stooking,  ib. — description  of  the  implements 
used  for  it,  1075 — description  of  various  ma- 
chines: of  Smith's,  1076— of  Bell's,  1077— of 
Mann's,  t6. — comparison  of  these  with  hand- 
reaping,  1078 — various  forms  of  sickles,  1079 
and  of  scythes,  1080— the  stubble-rake,  1083 

Reaping-machines,  description  of  the  various,  iii. 
1075 

Reid,  Colonel,  his  theory  of  storms,  i.  287. 

Rennet  for  cheesemaking,  preparation  of,  iii.  906 

Rennie,  Professor,  his  theory  of  irrigation,  ii. 
426 — the  proper  theory,  ib. 

Rent  of  a  farm,  principles  on  which  calculated, 
iii.  1308— offering  of.  1313 

Repairing  of  fences,  on  the,  iii.  807 — of  the  stead- 
ing, harness,  and  implements  to  be  duly  at- 
tended to,  iii.  13S3 

Respiration  of  plants,  effect  of,  on  the  air,  i.  263 

Ribbing,  plough  for,  and  mode  of  executing, 
i.  481 ;  u.  501 

Ricks,  hay.  building  of,  iiL  972— cloths  for  cover- 
ing, as  used  in  England,  987 

Ridges  for  grain,  description  of  various,  u.  28 

Riddling  of  grahi,  the,  ii.  28 
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Ridges,  vatioui  mo.Ii!s  of  pbiighing,  i.  461— dif- 
ferent hresdlbs  of  Iheni,  465-  mode  of  feering 
or  Tmu-king  off.i'A. — dewriptian  uf  th«  differeol 
i™y«  r  gstharioH  up  frum  tbe  flat,  463— cnstine, 
joking,  or  cuapling.  471— Ihe  sure  t^irrow.  t7!J 
—  two^iut-nnJ-two-in,  474  —  inbreBki,  476  — 
twice  gnlliering  up,  477 — clnving  or  ihrowing 
duwD  wUh  and  without  goro-fticrow,  478— 
eroflt-ploughing,  480— nnglfl-ploughiuji^,  Lb.—rib 
plonghiog,  -181— lovelllng  high  iioi-i,  iii.  1337 

Ring  for  tbe  bull,  tbe,  iii.  BSS-fltlng  of  il,  8S8 

Bing-feace.  only  cmm  in  whicb  applicable,  L  357 

Hicor  water,  peciillarltlEi  of,  i  1S3 

Rlvuleti.  oa  embankmants  agalixt,  Hi,  lOlS— 
canes  in  which  Ibny  arc  neceuar/.  1013 — coa- 
etruclluD  of  Ihein.  A. 

Robertaa.  Mr.  hie  mode  of  proparlng  aloneg  flir 
drains,  i,  S47 — on  tho  pro  portion  itfl  eipeDBa 
of  draining  to  be  burns  bj  landlord  and  l«n- 


t.  611 
Rohortion'a  i 


Oobuii 


t.  descriplion  of,  ji 


>e-iiock.  Iii.  123.1 

Roller  Fom-bniiier,  deicrlplion  of  the.  ii.  S14 

Roller.  CroukiU'a.  cliMlcruahing.  d«crl)Jtioti  of, 

liL  1003 -and  of  IJepbum's  double-con icaL  Vm 

— commoD,  different  fortni  of.  and  maMriali 

lued  for.  ii.  MI— un  ibe  preMmtlon  of.  iii. 1383 

Rolling  after  sowing,  adrantagM  of.  il,  G£l— of 

grais  fields,  thr.  iii.  807 
Rolling.BlorinK.and  packing  of  fleeceft  tbe,  liiJSe 
Bonk,  advaDtagM  and  diudvaiitagei  of  the.  iii. 

1300-OD  waring  them  from  Gelds,  Sx.  1303 
Roosting  placei  for  fowls,  providing  uf,  i.  153 


n.lb. 


i.  109*. 


Roping,  varioue  mudee 

Rot  in  sbeep.  causes  nnii  ircaimeui  oi,  ii.  so ;  iti. 
1131 — alleged  prevention  and  cure  of.  bj  talt. 
ii.4S 

Rotation  of  crop],  on  tbe.  iii.  ISOS-nFcossit]'  for 
it.  llOT-De  Candolla's  views  on  It.  1209-aDd 
Liebig's,  1210-  various,  for  day  soils.  1212— 
and  for  light  lolli,  1219-neceBBit;  for  regulari- 
tj  in.  IZil 

Rntherhatn  plough,  dencription  of  the,  i.  406 

Rovlile.  agricultural  inilitDIioa  at,  I.  £4 

Husky,  or  »e*d-ha«kel.  the,  IL  607 

Rust  in  wheat,  on  tbe.  iii.  9S3 

Hja,  botanical  classification  of.  ii.  366— it!  cbe- 
niical  composition,  367— its  draw.  374— reaping 
of  iii.  1066 

Ryo-grasa.  cultivation  of,  for  saed,  ill.  964— cot- 
ting  and  thrasbing  of,  979— Italian,  peculiarities 
of,  i.  -^2. 

Sacks  for  grain,  making,  liie,  &c.  of,  ii.  282— bar- 
row for  them.  284 

Saddle- borses,  treatment  of,  during  winter,  ii, 
217— breaking- in  of  Ihem.iii.  1027— proporage 
for  it.  tO^ 

S^ntfoin.  on  the  cultivation  of,  ii.  653 

Salt,  alleged  precontloB  and  core  of  rot  in  sheep 
by,  il.  4S — mode  of  purifying  it  for  curing 
bnlter,  ill.  BOS 


iltlog  of  butter,  tbe.  Hi.  90* 

lives  for  sheep,  Tarioui  miitnrei  for,  iii.  1118 

Sample  grain-market,  on  the,  ii,  390— advaotagM 

and  disadiantagea  of  it.  391 
Sandy  suile,  definition  of,  i.  329— loams.  330 
"        mil],  its  position  on  the  steading,  and  appl^   1 

jouof  power  to  it,  11.311 
Scab  in  sheep,  trealmeni  of  the.  ii.  83 

^nt,  bad  effect  of.  on  a  hedge- bank.  L  38! 
Scarifier  or  gnibben.  history  and  deacriplioo  si 
the  various,  Ii.  6TS— Finlayeon'i.  ti«0-Kirk- 
wood's.692— Dode's.681— cumpajuon  of  Ibcaa, 
6S7-itu  common  drill.  Hi.  960— Wilkie'a.  961 
Sciences,  the  phf  sieal,  importance  of  to  agneat 
ture.  i.  IS- value  of  an  acquainlauceirlthtlieB,  ■ 
to  the  farmer,  79  J 

«oop  the  bog  drwn,  i.  504 — the  earth  drain.  SU  M 
-for  com,  iL  284.  I 

cot.  Mr,  his  draining  with  larch  tubes.  I-  600  | 

cots  flr,  employment  of  tbe.  for  feeding  ihetp, 
i.B2 

cott.  Mr,  on  the  feeding  of  horses,  ii.  19i-aa 
spade  husbandry,  and  its  eOects.  iii.  tSS 
Icreen  of  tlie  thrmahlng-null.  deacriptiunof  the 
ii.301 
ScuSling-plaugb,  description  of  the.  iii-  9S9 
Scythe,  the  patent,  for  mowing  hay,  iii.  619— on 
the  culling  of  grain  with,  1()S0, 1002-1  arkiB 
forms  of  it  Oeecribed.  1055, 1062.  lOeO-iu  li-    1 
vantago  over  the  sickle,  1068  ■ 

Seacuns,  proportionate  fall  of  lain  in  each  of  Ikt^  M 
i.  266— the  agricultural,  13— u  dlMinguiitaaA  1 
from  those  of  the  calendar.  14  ~ 

Bea-ware,  on  the  employment  of,  Si>i  maoors,  ii. 
41D— its  compoailion,  ib. — way    in    which  ap- 
plied, 416— general  nsmarks  on  iu  use,  iii- 1238 
Bea- water,  freeiingof,  i.  ;/75 

Seed-wheat,  pickling  and  other  preparation  of 
for  sowing,  ii.503 — on  choosing,  and  the  narks 
of  guod.350— prepanlion  of  it  far  autamD  sow- 
ing, iii.  1140 -saving  effected  by  dibbling,  tnju- 
plontingi  &c.  1141— process  of  g«rminaLiou  in. 
1144 
Seed- basket,  description  of  the  English,  ii.  507 
Seed*,  un  the  germination  of.  ii.  Ii32 — neceitiry 
of  water  and  air  to  It,  633— comparatireefl«ii 
of  good  and  l>ad  ploughing  am)  towing  on  it  SU 
Selection  of  parents  in  breeding  IJT»*tock,  io- 
poi  lance  of  the.  iiL  1237 

mmary  of  tbe  lawof,  ii.SSt 


Servant  and  maa 
Betting  up  of  U 

vantageous.  iii,  767— of  potatoes.  758 
Shallow  ploughing,  cases  in  which  admi 

641 


Dblci. 


East-I^thian  or  Small's  plough,  de- 
scription of  the,  i,  411.  414— of  the  Lanarkthin 
or  Wilkie's,  420.  423— of  tho  Mirl-Loibiaa, 
Currie,  or  Cunningham's,  428,  430-naton  u( 
its  action  on  the  toil.  436 
Sharpe's  improved  faonersforthe  lhr«ebing-mid. 

deacriptlun  of,  ii.  302 
Sheaf-gauge,  and  its  emrloyment,  the,  iiL  lOSl 
Shearing  of  ahtep.  the,  iii.  SGI- of  piain,  an 
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Shed  for  carts,  form,  &c.  of  the,  L  151 
Sheep,  on  the  providing  of  winter  food  for,  ii. 
1 — cost  of  feeding  on  turnips,  21 — tamip- 
slicers  for  them,  73 — diseases  to  which  subject 
in  winter,  and  their  treatment :  purging,  82 — 
the  scab,  83— the  foot-rot,  aft.— wildfire,  84 — 
braxy,  ib. ;  and  insects  infesting  them,  82 — 
feeding  of,  on  turnips,  31 — hurdles  for  confin- 
ing them,  ib. — nets  and  way  of  setting  up,  32 — 
precaution  to  be  observed  in  their  treatment,  36 
— selectioh  of  them  for  putting  on  turnips,  37 
— explanation  of  the  names  given  them  at  dif- 
ferent ages,  38 — straw  or  hay-rack  for  them.  39 
— turnip-trough  for  them,  41 — mode  of  arrang- 
ing them,  &C.  on  turnip-land,  42— separate 
feeding  of  the  tups,  43 — oil-cake  or  combos 
for  them,  44,  81 — alleged  benefits  of  salt  to 
them.  45 — feeding  of  the  ewes  in  lamb  during 
winter,  47 — feeding  of  them  on  rape,  ib. — on 
providing  shelter  for  them  while  on  turnips, 
48 — movable  sheds  for  them,  49— fixed  sheds 
at  the  steading,  50 — comparative  advantages  of 
the  two  modes,  51 — kinds  and  breeds  best 
adapted  for  different  localities,  53 — manage- 
ment of  them  on  pastoral  and  hill  farms,  56 — 
various  forms  of  stells  for  them,  57, 58, 60, 63, 64 
On  driving  and  slaughtering  them,  86^— best 
time  for  driving,  87 — way  of  marking  them,  ib. — 
proper  length  of  their  day's  journey,  lodging  of 
them  at  night,  &c  88 — qualifications  of  their 
drover,  89 — on  the  marketing  of  them.  90 — rules 
of  the  market,  91 — way  in  which  the  fat  is  depo- 
sited on  them,  93 — mode  of  judging  of  their  con- 
dition, 94 — on  slaughtering.  96 — different  ways 
of  shewing  and  cutting  up  the  carcase,  97 — 
merits  of  its  various  parts,  98 — characteristics  of 
the  flesh  of  the  different  breeds,  lUO— on  the  age 
at  which  best  for  slaughtering,  101 — the  differ^, 
ent  markets,  and  kinds  preferred  at  them,  102 
— shipping  of  them  to  London,  ib. — superiority 
of  steam  conveyance  over  land  journey,  103 — 
proportion  of  meat  and  offal  in  the  carcase,  104 
— loss  of  weight  sustained  in  different  ways  of 
cooking  it,  105 — on  curing  into  hams,  ib. — pre- 
paration of  the  suet  and  its  composition,  106— 
various  uses  of  its  parts,  107— constitution  of  its 
skin,  106 

On  the  grazing  of  them,  iii.  831— feeding  of 
them  in  summer,  856 — washing  of  them,  858 — 
pool,  &C.  for  it,  and  how  done,  859 — shearing  of 
them,  and  description  of  the  way  861 — appear- 
ance of,  when  new-clipped,  867 — weaning  of 
the  lambs,  868 — marking  and  buisting  of  them, 
and  instruments  used  for  it,  869 — modifications 
in  the  way  of  washing  on  pastoral  farms,  871 
— peculiar  mode  practised  at  Wiirtemberg.  872 
—tents  for  clipping  tbem,873— diseases  to  which 
subject  in  summer,  and  their  treatment :  scald- 
ed heads,  873 — lying  awkward,  876 — the  sturdy, 
877 — blinding,  878 — worrying  of  them  by  dogs, 
ib. — insects  infesting  them :  the  hot  and  ked, 
873 — the  blow-fly.  874 — mode  of  preventing  its 
attacks,  876— rearing  of  lamb  for  the  table,  879 
— treatment  of  them  on  hill  ikrms,  880 


Management  of  them  in  autumn,  1106 — 
drafting  of  the  ewes  and  gimmers  for  sale.  ib. — 
tupping  of  the  ewes,  liois. — Bathing  of  them, 
1109 — order  in  which  to  be  bathed,  1112— va- 
rious baths  for  them,  1113 — treatment  of  them 
on  carse  and  hill  farms,  1114 — smearing  of 
sheep,  and  different  compositions  used  for  it, 
1115— bratting  of  them  on  hill -farms  to  pro- 
tect in  winter,  1118 — diseases  to  which  subject 
in  autumn,  and  their  treatment:  rot,  1121 — pin- 
ing, 1122 

Total  number  of,  in  the  United  Kingdom.  894 
— the  Merino  breed,  894— on  the  points  of,  to  be 
cultivated  in  breeding,  1253,  1276 — examples 
of,  in  the  different  breeds ;  the  Leicester,  1277 
—the  Cheviot,  1279— the  Southdown,  the  Black- 
faced.  1280 

Sheep-cots,  disadvantages  of.  ii.  61 

Sheep-farms.    See  PcutarcU  Famu. 

Sheep-flakes,  making  of,  ii.  66 

Sheep-hurdles,  making  and  setting  up  of,  ii.  67 

Sheep-nets,  working  of,  ii.  72 

Shakers  of  the  thrashing-mill,  description  of 
the,  ii.  299— their  geering,  293— the  cylindri- 
cal, 329 

Shell- fish,  shells,  and  shell-marl,  employment  of, 
for  manure,  iii.  1243 

Shelter,  importance  of,  on  pastoral  farms,  ii.  53 — 
advantage  of  to,  stock  while  grasing,  ilL  834. 
See  also  Enclosures. 

Shepherd,  duties  of  the,  i.  225 — his  general  qua- 
lifications, ii.  617. — ordinary  wages  and  allow- 
ances. 385— his  duties  during  the  lambing  sea- 
son, 599 — comparison  between  the  skilful  and 
the  unskilful,  and  losses  sustained  through  the 
latter,  ib. — number  of  ewes  he  can  attend  to. 
616— the  hill,  qualifications  of,  617 

Shepherd's  crook,  description  and  uses  of  the, 
ii.  611 

Shepherd's  dog,  training  and  working  of  the,  iL 
625— varieties  of  it,  626 

Shirreff,  Mr,  on  the  failure  of  the  potato,  ii.  671 

Shoeing  of  draught  colts,  the,  ii.  697 — of  draught- 
horses,  evil  consequences  of  neglecting  it,  iii. 
1383 

Short-horn  ox,  bull,  and  cows,  descriptions  of,  liL 
1370 

Shoulder-drain,  description  of  the,  i.  600 

Shovel,  the  ditchers',  i.  372— the  broad-mouthed, 
603 — the  lime  or  frying-pan,  5^ 

Sickle,  reaping  with  the,  iii.  1050— various  kinds 
of,  and  their  prices,  1055,  1079  —  comparison 
between  it  and  the  scythe,  1066 

Sidey,  Mr,  improvement  of  the  drop  turnip-drill 
by,  iii.  802 

Singling  of  turnips,  how  done,  and  time  for,  iii. 
752 

Sky,  cause  of  the  apparent  blue  of  the,  i.  300 

Slating  of  the  steading,  the,  i.  196— specifications 
relative  to  its  measurement  and  cost,  204 

Slaughtering  of  cattle,  the,  ii.  165 -of  sheep,  96 

Slight.  Mr,  his  new  mould-board  described,  L  455 

Slinking  or  slipping  the  calf,  treatment  for,  ii. 
442 — its  causes,  443— prevention  of  it,  444 


Bmall'i.  or  Eh[  IioiUmi  ploagt.  tttt  inbtodoe- 

tiuD  oC,  i.  -lOe-det^lfld  deKripliim  ofil,  40S.<IO 
Bmmringof  ahtep,  on  the,  iii.  lllfi — iU  dii 
,  I*.— T»ri 


1U6-1 


J,  1117 


Bmitb.  Ur,  hisBiibooil  plough,  deacription  of,  i. 

653,  66S-hi>  reiping  macbine.  iii.  107ti 
Smilb.  Menra,  their  drop-drill  for  turnipa,: 
Smith-work  of  ths  (Wading,  meBWremenl 

coat  fif  the,  i.  Xi,  IfO-ot  the  farm.  U.  396— 

contract Jng  for  it,  368 
Bmithf ,  4itvuit«gea  of  haTing  one  at  the  (tead- 

ing,  L  161 
8mn(  in  wheat,  caoM  of,  lil.  9S3 
Bnow.  nalon  at,  i.  26^— its  rarioiu  fbnni.  270— 

Mormb  during  spring,  ii.  4SS 
Snow  harrow  aod  plough,  dsBfriptioo  of  the,  ii.SS 
Sock  of  ploughs.     Bee  Mart, 
Bod  draining,  description  of.  aad  tooli  oKd  fo 


cumparative 


it,  i.  603 

Boiling  and  pasluring  uf 
vanUx^of.  iii.SM 

BcilB  sod  mbioUi,  obaervatiou  on,  i.  affi-ii 
portance  of  a  practica]  acijuaiataiice  with  flier 
ib.  —  ChaiBCteni  uf  the  different ;  the  pure 
da;.  327— the  suid;  elay.  SIS— the  cUj  loam, 
i6.— the  pure  land.  SaS-lhe  gravelly, rt.-sondy 
and  gravelly  loami.  330— definition  of  Ihe  auil 
and  nibHil.  with  lection  of  them,  331— eflecta 
of  thesubioil  on  the  >ail.  •&.— definitions  of  tbe 
various  terms  applied  1o  then,  332— their  co- 
lonn,  333— their  geological  relaUans.  331 — la- 
rloo»  agencio*  by  which  produced,  33S— cause) 
wbieh  prereaC  their  accumulation,  336— geolo- 
gical divisions  of  Ihem,  337— ecientiflc  definition 
of,  339— mechauicnl  analyaii  of,  ((•.— coniposi. 
Uon  of,  and  purpuics  served  by.  the  atones,  in 
thero,  34(»-lheir  chemical  conatiluenl*,  311— 
Boalysis  of  varioas,  li'om  Liebig,  312 —determi- 
nation of  them  by  the  plants  peculiar  to  them, 
34S-^ndicatloni  of  their  condition  from  these. 
3S1-De  Oaspann's  ciusification  of  the,  353 

Bole  shoe  of  Ihe  East  Lothiaa.  or  Sntell's  plough, 
deacription  of,  L  416— of  the  Lanarkshire,  <L24 
—of  the  Mid-Lothian.  430 

imployment  of,  u  a  manure,  iii.  1S42— ma- 


le for  s<i 


t,1247 


Soatbdonrn  breed  of  aheep.  the,  iii.  1280 

Bow,  farrowing  of  the.  ii.  686-^1;  for  her,  ib,— 

tioD,  699-food  for  ber  afUr  it.  701~diaeaies  of, 
and  of  her  pigs,  with  their  trealment,  70S— 
mber  of  to  be  kept  on  the  farm,  703— insecls 


infest 


ir,S45 


of  UaU,  586-or  barley  seed,  the.  62S— hy 
broadcast  machine,  ii.  CiSS—by  drill,  ti.— by 
hand,  haw  done. BVG—contrantedefliwts  of  good 
and  bad  on  the  germination  of  seeds.  634— of 


Bowing  sheet 


Li.7*j 
,  description  of  tt 


Sown  and  naCntal  gnnei,  comparative  bouilin 

qualities  of  the.  Hi.  96! 
Spadr.  the  narrow  drain,  i.  513— the  dang.  iL  4(8 
Kpadebind  or  B|)ad»»aaD.  duties  of  the,  i  SSI 
Spade  hosbandri',  Mr  Scolt  of  Southlield's  w^a- 

Spaying.  mode  of  perforroiog,  ii,  (60 — eflvct  oC 
on  the  cow.  476  ,' 

Spoke)  of  cart- wheet<.eoDSlruction  of,  iii.  IISB 

Spottiiwoode,  improvement  of,  by  di«ii^tig.  i.  M 

Spirit  level,  usee  of  the.  i.  S58 

Spring,  the  »»w>n  of,  coDCrast  between  and  wia- 
ter.  ii.  428— chancterislics  of  the  weather  da- 
during.  4S9— (him  aperatioDs  "f.  432 

Spring  wheat,  selection  of.  for  seed.  ii.  G23 — ■ow- 
ingiif,  with  grass  wed*,  fi02— preparation  oftb* 
land  for,  503 — pickling  and  other  prepantka 
orthBseed.i1>. 

Spring  water,  ordinary  impuritlea  of.  i.  182 

Springs,  origin  of,  on  a  uniform  aurface.  L  49S — 
on  a  varied.  491— appearance  of  Ihe  rail  abov^ 
485 

SUblc-forks,  best  forms  of.  ii,  18S— Unteni,  IS4 

Blables  tot  work-burses,  pogitiuo.  siic,  &c.  of  tht, 
i.  122 — proper  Boor  for  them.  135— roMing  aal 
ventilation  of  them,  ISS-for  ridlDg-horwa,  13S 
-windows  of  the,  139 

Slack-jard.  proper  position  of  the,  in  the  Itead- 
ing.  !.  103— -general  description  of  its  ftrfvig*- 
menls,  153 

Stackingofgi^D,the.UllOe5-etathel9far,LlSl|    i 
•toolsfor.iii.  1035-buildingofthe(tacka.loe6.    ' 
lW<9-huldersfarit,  1091~Chalchingof  Ibem, 
1092;  and  roping,  the  different   modes,  1094- 


Stttliion.  covering  of  the  mare  hy,  iii.  844- il» 
general  training  and  treatment.  636 — ^feeding, 
grooming,  &c.  of,  while  serving  marei,  SO 
-points  to  be  ooltivBted,  with  illnatration, 
1267 

Stalls  for  the  work -horses,  description  of  the,  L 
126— for  cows,  132 

Stsrch.  manufactory  of.  ii.  369 
tars,  prognostics  of  the  weather  frma  the  appear- 
ance of.  1.  'Si 

Stalhel  for  staclis,  descriptions  of,  i.  154 

Steading,  the,  description  of  i.  106— best  situa- 
tion for  it,  ■*.  — should  be  complete.  107  — 
causes  of  thi'  defects  in  existing  onea.  109  — 
description  of  one  of  these,  111 — ground  plaa 
of  it.  MS;  sjid  of  a  proposed  one.  with  detailed 
description,  113— advantages  of  the  latter.  IU 
drainage  of  It.  and  it>  importance,  157— modi- 
finations  of  it.  160— best  mode  of  conlisctiDg 
for  its  erection,  162— modification  of  it  to  tull 
a  pastoral  fnrot.  164— ■  car«e  farm,  I^ :  and  a 
dairy  one.  iA-  —  origin  of  the  quadi^ngular 
form  of  it.  1S7— apecificstions  connected  with 
the  erection  of  it,  169 — on  dlg)^g  its  foanda- 
tions,  <b.— the  walli,  170 — the  doon,  ib.—i 
&c.  ITI— the  outside  wall*  and  outaid 
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172  — the  floors,  173  — supply  of  water  at  it, 
178-.be8t  kinds  of  buildinjf-stone  for  it,  18i— 
its  woodwork,  187 — various  kinds  of  wood  em- 
ployed, 190,  191— the  plumber-work  of  it,  195 
—slating,  19&— plastering.  198— glazing,  199— 
— painting,  200— measurements  and  prices  re- 
lating to  all  these,  202 

Steam-engine,  position  of  the,  on  the  steading, 
i.l20 

Steam-engines  for  the  thrashing-machine,  various 
kinds  of;  the  condensing,  ii.  305 — the  non- 
condensing,  307 — the  crank,  t6.— rule  for  calcu- 
lating its  power,  309—  the  beam,  312— form  and 
size  of  the  boiler,  314 ;  and  of  the  furnace  and 
chimney,  315— the  water-gauge,  316— best  fuel 
for,  318 

Steaming  apparatus  for  turnips,  potatoes,  &c., 
description  of,  ii.  206 

Steelyard  for  cartSr  iii.  1193 

Steeping  of  flax,  on  the,  iii.  1037 

Stells,  various  forms  of,  for  sheep-farms,  ii.  57, 
68,  60, 63-with  hay-rack,  64 

Stephens,  Mr  George,  on  irrigated  meadows,  ii. 
422,423.427 

Stephenson,  Mr,  on  the  feeding  of  cattle,  ii.  146 

Steward,  duties  of  the,  i.  221— his  wages,  ii.  386 

Stirling,  Mr,  of  Glenbervie,  on  tile-draining, 
i.685 

Stock  grain  market,  the,  ii.  390— its  advantages 
and  disadvantages  compared  with  the  sample 
one,  ib. 

Stocking  of  a  farm,  on  the,  iii.  1323 — detailed  es- 
timates for  one  of  500  acres,  1324 

Stone,  kind  of,  preferable  for  the  steading,  i.  184 

Stone  cheese-press,  description  of  the,  iii.  934 

Stone  ducts  in  drains,  building  of,  i.  525 

Stone-dykes,  on  the  building  of,  iii.  1004— open- 
ings and  stiles  in,  1009 

Stones,  removal  of,  from  fields,  iii.  807 

Stook,  the  Swedish,  iii.  1076 

Stooking  of  barley  and  oats,  the,  iii.  1060 — of 
wheat.  1061 

Stouls  for  stacks,  description  of  the  mode  of  mak- 
ing, i.  154 ;  iii.  1086 

Store  for  turnips,  form  and  position  of  the,  i.  148 
—for  potatoes,  156 

Store  farming,  i.  87. — See  also  Pastoral  farmt 

Storing  of  potatoes,  the,  iii.  1129— of  turnips,  cab- 
bage, &c.  1, 10— of  wool,  887 

Storms,  Reid's  theory  of,  i.  286 

Strathaven,  way  of  fattening  calves  in,  ii.  469 

Straw,  wheat  and  barley,  ii.  373 — oat  and  rye, 
374 — pease  and  beans,  376— composition  of  it, 
ib. — want  of  attention  usually  paid  to  it,  376— 
importance  of  its  right  management,  377 — its 
value,  and  quantity  of  it  yielded  by  diflferent 
crops,  378 

Straw-bam,  proper  position  of  the,  i.  108 

Straw-cutter,  place  for  the,  on  the  steading,  ii. 
339— mode  of  driving  it,  t6.  —  description  of 
the  various  forms  of  it,  195 — the  Canadian.  196 
— the  cylinder,  199— the  disc,  204 

Straw-racks,  description  of  various  forms  of,  i. 
147 — iron,  148— form  of  it  for  sheep,  ii.  39 


Straw-ropes,  twisting  of,  iii.  1092— description  of 
various  implements  for  it,  t&.,  1102 

Street-manure,  causes  of  the  inetBciency  of,  for 
the  potato,  compared  with  stable-dung,  ii.  677 

Stubble  ground,  on  ploughing,  i.  629— different 
ways  of,  according  to  the  soil,  630 

Stubble- rake,  the  hand,  iii.  1083 

Sturdy  in  sheep,  cause  and  treatment  of  the,  iii. 
877 

Sty  for  swine,  dimensions,  position,  &c.  of  the, 
i.  152 — for  the  brood  sow,  ii.  698 

Subsoil,  definition  of  the  term,  i.  331 — effects  of 
the  different  kinds  of,  on  the  soil,  331.  See  also 
SoiU. 

Subsoil  ploughing,  introduction  of, and  its  objects, 
i.  652 — description  of  Mr  Smith  of  Deanston's 
plough  for  it,  653 — not  always  beneficial,  and 
cases  in  which  it  is  injurious,  655 — description 
of  other  forms  of  plough  for  it,  657 — proposed 
modification  of  Mr  Smith's,  658 — examples  of 
advantage  derived  from  it,  ib. — comparison  of 
it  with  trenching,  663 — detailed  description  of 
Mr  Smith's  plough,  666— general  remarks  on 
it,  668 

Summer,  characteristics  of  the  season  of,  iii.  729 
^meteorological  phenomena  peculiar  to  it,  731 
— state  of  the  weather,  during  it,  732— farm 
work  done  during  it,  740 

Summer-fallowing,  objects,  and  various  kinds  of, 
iii.  990— bare,  and  soils  requiring  it,  991 — na- 
ture of  its  action  on  the  soil,  997 — rag,  and  its 
disadvantages,  999 

Sun,  prognostics  of  the  weather  from  the  appear- 
ance of,  i.  292 

Surface-draining,  various  ways  of,  L  495 

Suters  for  plug  draining,  the,  i.  602 

Swedish  mortar  cart,  description  of  the,  i.  186 

Swedish  stook,  the,  iii.  1075 

Swedish  turnips,  sowing,  &c.  of,  iii.  746,  760 — 
transplanting  of,  760— natural  history  and  clas- 
sification of,  766 

Swine,  on  the  fattening,  driving,  and  slaughter- 
ing of,  iL  230.— time  for  breeding,  231.— treat- 
ment of  the  young  pigs,  ib. — their  habits,  ib, 
— feeding  of  them,  232 — superiority  of  cooked 
over  raw  food  for  fattening  them,  233  —  best 
food  for,  ib — times  at  which  to  be  given  them, 
234 — names  of  them  at  different  ages,  235— 
rules  for  judging  of  their  condition,  &c.  ib, 
—various  kinds  of  troughs  for  them,  236— 
driving  of  them  to  market,  sale,  and  slaughter- 
ing of  them,  238 — different  ways  of  cutting  up 
the  carcass,  239— loss  sustained  by  their  flesh 
in  cooking,  240  —  pickling  of  it,  ib.  —  curing 
their  hams  in  various  ways,  241— composition 
and  uses  of  the  fat,  243 — composition  of  the 
skin,  bristles,  &c.  t6.— experiments  on  feeding 
them,  ib. — diseases  to  which  subject,  and  insects 
infesting  them,  244 — on  the  points  of,  to  be  cul- 
tivated by  the  breeder,  iii.  1255,  1280 — exam- 
ples of,  1282 

Swing-trees  for  the  plough,  description  of  the ; 
when  wrought  with  two  horses,  L  622— with 
three.  625— with  four,  627, 628 


Switching  of  ihora-ludge*,  tlw,  ini  bnplementt 

iurI  far,  il.  962 
Syniineirr  of  live-ilock,  rulea.  &c.  far.  iii.  1251 
8jmpieaoui«t«r,  Ihe.  ■ad  its  ueea,  i.  236 

Tain  id  paUtoH,  caute  of  tba.  ti.  GTl 

Tank  for  ligaid  mumra.  «c.,  caartrucdaD  ni 

coat  uf,  i.  1S9.  aiO;  ii.  413— farmi  un  whicb 

required,  i).  411 
Tbt,  iDADufBclure  imd  importstlon  of  i.  194 
T^rc,  outluroof  the,  ii.  SAO— v&riellu  of  it,  SS6 
Tu'IsriBiioiit,the.ii.5S7 
Tedding  of  hay.  on  the.  iii.  966— muhinei  tor  it, 

970— deacription  of  the  Bngliah  one.  981 
Teetbof  dome«tiG>ledBDiiuiils,inipDrtHni;eofIhfl, 

iii.  l£94--iiidi<»tiuTia  from  the.  as  to  a^,  Uf.  is 

the  hone,  I'i iatheui.lSSS— in  the  wild-bi»r, 

Tcmplemoyle.  tbe  ^^rlcnltural  seminary  at.  i,  47 
Tenant.  pmporEion  of  Iho  flj^pense  of  dralDing  to 

bo  home  b;  the,  i.  ti09 
Thalchingofhay-ilftcln,  onthB,iii.97*— ofcom- 

•buks,  1092 
Thermometer,  the.  i.  S36-it9  history,  aten.  See. 

337— the  Mir  registeriog,  S3S 
ThomhedKBi.  on  the  planting  of,  1. 3S8— proper 

•esHin  and  weather  for  it.  i6,— desoripliim  of 

for  it.  «,.  3?a-cboosing  of  tbe  pUnW,  fb— 
planting  of  them  in  shrubberipB,  curves.  Sic. 
38T  — evil  of  Ireei  in  the  hedge-raw,  388  — 
doubU  onsa,  395— turf  fencet  to  them,  ib.,  3B6 
— on  switching,  pruning,  and  wattr-lablicg 
them.  ii.  662-tooli  used  fur  these,  S63— breast- 
ing oyer,  and  cues  where  necessary.  567— pro- 
per season  for  it,  576— diseaaes  to  which  they 
are  lubJEcC,  681 -cleaning  of  them  from  weeds, 
and  llB  importanco,  iii.  944 — imi>lemeQts  used 
for  it.  945— insects  infeeling  them,  9X.     See 

Thorough-draining,  object!  sought  to  be  attained 
by,  i.  618-necBSBary  depth  of 


sao-i 


-them 


draina,  527— position,  depth,  &c.  of 
drain*,  630.  632.  644— distance  between  tbem, 
591, 565— proper  direction  of  their  run,  538— 
cutting  Dflfaeni,  and  tools  osed  for  it,  543— fill- 
ing them  in. 545— various  materials  used  fori! ; 
stones,  their  preparation,  and  filiiog  them  in, 
ib, — view  of  a  Blone-drain  completed ;  ila  di- 

— liiee,  563— the  submain  drains.  564— view  of 


■  tilear 


-plan 


ungh- 


dfojned  field.  571  —  comparativr 
variuas  way<,  575. 583— eiamplca  of  ameliora- 
tion of  the  land  by  it,  688  :  and  rif  the  profit 
fn>m  il,  5g»-kind  nf  land  on  which  must  auc- 
ceMfnl.  594— various  other  forms  of  drains  be- 
aides  these.  597— the  fiat  stone  one,  598— the 
peat  tile,  699— the  elayland  shoulder,  599- the 
plugor  wedge.  eOO— the  sod.  603— hy  the  mole 
plough,  604— with  larch  tubes,  606- with  brush- 
wDod,  607-duiabUitT  of  brick  Duea.  607— em- 


ployment of  (be  plonglk  fbr  Gutting  the  dtalM 
and  various  forms  of  it.  607— pro|M>r1lDn  of  ex- 
pense to  he  burue  by  Ihe  landlord  and  tenant, 
609— principles  on  which  it  il  neeesnry,  6)3 

Thrashing  and  winnowing  ol' grain,  on  the.ii.£6£ 
— outing  in  of  the  (Stack,  *.— convey unce  of 
the  sheaves,  and  feeding  tbem  in  to  the  ma- 
chine, 363,  364,  :i67— preparing  of  the  mill  for 
work.  266— various  causes  of  bid  thrathjni:. 
268  —  cirmmsiances  aflVoting  tbe  WiTking  of 
tbe  machine,  26S— by  the  hand- flail,  iii.  989 

ThraBbing  machine,  proper  posi  linn  of  ihe,  on  the 
eleading,  i.  lOg— its  early  history  and  succes- 
uve  improvements.  iL  2S5— arrangement  of  IhB 
premises  for  it,  386— arrangement  of  its  ma- 
cbinerj,  iA. ;  and  of  Ihe  upper  bam  floor.  288- 
detBiled  description  of  the  frame-work,  1«9- 
"nggeer,  290-georinE  of  th 


-ofth 


if  the  ) 


.-of  the  feeding  rollers,  iSt— de>i 
of  the  drum,  i96j  and  its  cover.  298— of  Ihe 
shakers,  li99-of  tbe  screen,  great  hopper,  and 
tinners,  SOl-of  tbe  elevators,  302;  and  ff  the 
second  fanneri.  ib, — chain  geering  rbr  it.  SOS- 
various  kinds  of  chun,  SOl-aieam  engioea  for 
it.  305 -horse-wheel.  318-water  wheel.  S23— 
one-borse  machine,  327— paruble  machine.  iL 
— camparieon  uf  the  English  and  .Scotch.  3:28— 
deicrip^on  of  cylinder  shaker  fur  it.  329— uf 
dressing  fanners,  331— of  finislung  fannen.  334 
— of  the  bummetler,  and  its  various  forms.  337 
-repairing  and  preservation  of,  iiH383.  See 
Thrathing 

Threave,  reaping  by  the,  iii  tOSl  —  coat  of,  per 
1067 

.'rook,  twisting  of  straw  ropes  bjr  the,  iiL 
-description  of  ic,  1102 

Thunder-slorma,  rarity  of.  it.  winter,  i,  300  i  and 
their  prevaien 


ilogy  b 


dthew 


ads,  I.  3S9 


ducts.  526  —  [he 
main  draina.  527-the  amall  draina,  530,  532. 
U-l-tbe  main  drain  tiles.  553— neceasitv  lor 
tbe  aule.  14.-118  aiie  and  form,  and  tbo'ae  of 
the  tiles.  555  — number  of  each  required  per 
Ac  re,  556— junction  of  the  small  and  main  drain 
lilea.  667, 563-layiog  them  down.  659-6iing 
and  oDveringof  them,  561— fli7e  of  the  tiles  and 
soles  for  the  small  drains.  565, 566— lay  ing  them 
down,  566 :  and  filling  up  of  the  dmins,  ,'567- 
view  of  a  tile  drain  completed,  569- iti  cMt 
compared  with  atone  dtvins,  S7S,  583 — costs  of 
tiles  in  various  districts,  5H7  —  coDiparativ* 
advantages  of  tile  and  stone.  i6.  See  alM 
Ihaiiiinii,  Tkoraufh draining 

Tiling  of  nmfs.  the,  i  197 

~"  parts,  description  of,  iii.  1168 

Timber,  preservation  of,  from  dry-rot,  i.  193— 
proper  season  for  felling,  ii.  i;.7 

Tiring  of  cut- wheel  a.  on  Ihe.  iii.  1133 

Trade  winds,  ti.e,  i.  278 

Training  and  working  of  the  shepherd'*  dog.  on 
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Transplanting  ot'  tumipB,  the,  ill.  760 — sowing  of 
autumu  wheat  bj,  and  saving  in  seed  effected i 
1142 

Trap  for  rats,  the  box,  useless,  the  steel  the  best, 
iii.  1297. 

Trees,  evil  of  planting  in  hedge-rows,  i.  388 

Trefoil,  varieties  of,  ii.  558 

Trenching  with  the  spade,  early  use  of,  i.  652 — 
substitution  of  the  plough  for,  t6. 

Trenching,  objects  and  uses  of,  i.  660 — with  the 
spade,  i6.— expense  of  it,  662 — with  the  plough, 
»6.~its  effects  on  the  soil,  663 — comparison  of 
it  with  subsoil  ploughing,  ib. — examples  of  ad- 
vantage derived  from  it,  664 — its  superiorit j  to 
ploughing,  for  the  improvement  of  waste  land, 
iii  1332— with  the  fork  in  Scotland,  1334-and 
peculiar  mode  of,  in  Holland,  1335 

Troughs  for  pigs,  various  forms  of,  iL  236 — tur- 
nip, for  cattle,  i.  146— water,  148 

Trowel  for  laying  tile-soles  even  in  drains,  de- 
scribed, i.  5^ 

Tuition,  necessity  of,  to  the  young  farmer,  i.  460 

Tups,  separate  feeding  of,  on  turnips,  ii.  43— 
treatment  of,  while  serving  the  ewes,  iii.  1108 ; 
and  afterwards,  1109  —  letting  of,  and  pricea 
paid  for  them,  1120— frauds  practised  by  dress- 
ing them,  and  their  detection,  t6. 

Turkeys,  management  of,  in  winter,  iL  248—ma* 
nagement  of,  while  hatching,  and  treatment  of 
the  young  birds,  710 

Turnips,  preparation  of  dung  for,  ii.  641— sowing 
of,  iii.  743— preparation  of  the  ground  for,  ib, 
— ploughing,  dunging,  &c.  of  it,  744 — best  va- 
rieties of  them.  744— comparison  of  drill  and 
broadcast  sowing,  ib.  —  raising  of  them  by 
bone-dust,  748— singling  or  thinning  them,  752 
— weeding,  &c..  756 — setting  up,  757 — distances 
to  which  to  single  out,  7^— natural  history 
and  classification  of  the  plant,  766— cultivation 
of  them  for  seed,  768— weeds  infesting  them, 
770;  and  their  removal,  948— diseases  to  which 
subject,  781 — on  drawing  and  storing  them,  ii.  1 
— form  of  the  store,  and  its  position  on  the 
steading,  i.  148 — various  proportions  of  them 
to  be  eaten  on  the  field,  ii.  2 — way  of  stripping 
the  ground  in  these,  3 — pulling,  topping,  and 
tailing  them,  5, 6,  7— carting  of  them,  &— best 
weather  for  pulling  and  removing,  9— the  tri- 
angular store  ;  filling  and  covering  of  it,  11 — 
other  ways  of  storing,  12  —  varieties  of,  and 
their  peculiarities ;  the  white  globe,  15  —  the 
yellow.  16— the  Swedish,  17 — examples  of  re- 
markable crops,  18— superiority  of  the  Swedish 
over  the  others,  19 — specific  gravity,  &c.  of  the 
different  kinds,  ib. — nutritive  matter  contained 
in  them,  20  — ordinary  prices  per  acre,  21-^ 
hybrid  varieties  of  them,  22— protection  of  them 
during  snow,  a6.— illustrations  of  badly  formed, 
23 — table  of  numbers  of  roots  per  acre,  24 — 
examples  of  heavy  crops,  25— history  of  their 
introduction  and  cultivation,  26 — feeding  of 
sheep  on  them  in  winter,  31  —  best  form  of 
picker  for  them,  40,  41 — trough  for  them  for 
sheep-feeding,  41 ;  and  slicert,  73,  77,  80— on 
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the  feeding  of  cattle  on  them  in  winter,  109 — 
wire-basket  for  them,  115<-slicing  and  cleaning 
them.  121— description  of  apparatus  for  steam- 
ing them, 206— quantity  consumed  by  cattle,  221 
Turnip-sowing  barrow.,  description  of  the,  iii.  799 
Turnip-drill,  history  of  the,  iii.  788 — description 
of  the  various ;  the  East  Lothian,  789— Geddes** 
793— the  bone-dust,  795— the  drop  or  dibbling. 
801— Smith's  drop,  803. 
Turnip-picker,  description  of  the,  ii.  40, 41 
Tumip-slicers  for  sheep,  description  of  varioos* 

a  73, 77,  80— for  cattle,  131 
Turnip-stemmed  cabbage,  the,  ii.  29 
Turnip-troughs  for  cattle,  form  of,  L  146  — for 

sheep,  ii.  41 
Tum-wrist  snow  plough,  description  of  the,  ii.  624 
Tutors,  agricultural,  requisite  qualifications  of,  L 

45 
Tweeddale,  the  Marqub  of,  description  of  his 
draining  tile  machine,  i.  681'>expense  of  drain- 
ing, as  estimated  by,  585 
Two-furrow  plough,  description  of  the,  i  648 
Twisters  of  straw-ropes,  description  of  the  ▼»- 
rious  kinds,  iL  1102. 

Udder  of  the  cow,  description  of  the,  iL  459— 

diseases  to  which  subject  in  summer,  iii.  839 
Upper  bam,  plan  and  description  of  the.  i.  140 

Vapour,  table  of  quantities  of,  in  the  air,  i.  262 
Vegetation  as  a  source  of  electricity,  on,  L  253 
Ventilators  for  the  stable,  best  form  of,  L  128 
Vermin,  on  preserving  the  barn-floors  from,  L 

118 — on  destroying,  156,  iii.  1295 
Vetch,  cultivation  of  the,  ii.  550— varieties  of  it, 

556 
Veterinary  colleges,  the  London  and  Edinburgh, 

L49 
Von  Thaer,  M.,  agricultural  institution  of,  i.  52 

Waddell,  Mr,  mode  of  constructing  floors,  adopt- 
ed by.  L  173 

Wages  of  farm-servants,  on  the,  ii,  380 — of  the 
ploughman,  381— when  living  in  bothies,  383 
• — of  the  steward,  shepherd,  and  hedger,  38&— 
of  the  cattleman  and  field-worker,  386 

Walker,  Mr,  experiments  by,  on  feeding  cattle, 
ii.  141 ;  and  pigs,  244 

Walton,  Mr,  on  the  breeding  of  the  Alpaca,  iii. 
1282 

Warnes,  Mr,  his  mode  of  feeding  cattle,  iL  139 

Washing  of  sheep,  on  the,  iii.  857  —  on  pastoral 
farms,  871— peculiar  mode  at  Wiirtembei^g,  872 

Waste  land,  on  the  improving  of,  iiL  1332— supe- 
riority of  trenching  to  ploughing  it,  t&.— drain- 
ing of  it,  1333— its  subsequent  management  as 
to  crops,  &c.  1336 

Water,  supply  of,  for  the  farm,  i.  178— causes  and 
cure  of  hardness  in,  183— supplying  of  cattle 
with,  148  —  expansion  of,  in  freezing,  275  — 
agency  of,  in  the  formation  of  soils,  336— on 
preventing  the  lodgement  of,  in  hedge -rows, 
382— various  sources  of  superfluous,  in  the  soil 
492— effect  of,  on  the  germination  of  seeds,  iL  633 
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Wa(«r'fiiiTOwiag,  on.  ii.  62E 

Watar-fnugs  Tor  th>  atvam-engine,  the.  ii.  317 

WWsring  pools  fnr  Btock,  rariooa  modes  of  coB- 

Wstar-meulows.  m»nB)[Emeiil  of.  during  wioUr, 
ii.42S— on  the  msklDK  of.  ili.  I014J— the  hed- 
work,  1018— miituru  at  grassBa  best  sniwd  lor, 
h-work,  1022— tbcir   titer  ma- 


W«ter-t»bling  of  hed((BB,  on  the,  ii-  ri74 

Wat«P-vi'hee]  fiir  tfac  thraahiiig  macbine,  descrip- 
tion of  the.  ii.  3SS— rules  for  the  detennina- 
tioQ  of  tbe  force  of  water,  323 — vanoiie  forrat 
of  it.  ib..  3SS— corn  1  ruction  of  the  dam,3:.'4— 
detuied  dHSCription  of  Ihe  wheel,  326— of  the 
trough.  tluit:ei.  &c.,  3S6 

Weaning  of  ulvos,  the.  ill.  819.  S26 

WeaselB,  destruction  of.  iii.  1299 

Wealhsr.  difflcoltiis  in  the  way  of  certain  know- 
ledgB  of  the.  i.  S91-i  ..... 


,  and  (I 


nwhi« 


used :  the  I 


a32-Ihfl  sympUiometer.  23(1  -the  thei 
ib.~the  b J grometer,  34(1— llie  weathercock.  043 
— )ha  anenoraoter. 'J43— indicaLioDs  of  it  frooi 
theformsof  eiouds.  845- agenoy  of  electricity 
in  prodiiclng  it«  changes,  2.'>3— indicitionB  of 
it  from  tLe  aurora  borealis.  IBS :  and  from  other 
atmospheric  phenomsDa,  S60— prognostics  of  it 
from  the  aspect  of  the  sun,  afi-the  moon,  £93 
—the  stars.  294- the  forms  of  clouds,  li.-ftom 
animals,  29CS— those  peeallar  to  winter,  29S ; 
and  to  high  landi.  3Cd — the  shepherd  of  Ban- 
bury's roles  for  it,  304~ltB  Kenentl  uncerl^nly 
during  winter,  103— that  of  spring,  ii,  429— of 
snrnnier,  iii.  732 ;  and  of  sutumD,  1031 

Wedge-droning,  on.  i.  600 

Wedgewoud'9  table-chnm,  description  of,  iii.  324 

Weeds,  definition  of.  iii.  939-those  infesting  oaU, 
and  their  removal.  £>40  — barley,  wboac  and 
pastures,  942— sown  gratses,  &43— fallow  land, 
944,  9B2-hedges  and  ditches,  9«.946-dyke- 
sides,  dl7-tumips  and  poUtoes,  948— flai,  1036 

Weed-hook,  the,  iii.  941 

Weevil,  racsges  of  the,  in  wbent.  iii,  952 

Weighing  lUBchine,  best  form  of  the,  ii,  343-for 
carts,  iii.  1193 

Weighing  of  wool,  the,  iii.  889 

Weight  of  fat  o^en,  riiUi  for  determining,  by 
meunrement.  iii,  821— eiamptps  of  tiieir  fU- 

WelU,  l)r,  hiB  theory  of  den.ili.  732 

Wells,  linking  of,  on  the  farm,  i.  178 

West  Highland  ox.  the,  iii.  1574 

Wheat,  spring,  sowing  of.  II.  COS -English  method, 
622— claasifieation  of  it  by  the  ear,  34d-by  the 
grain,  348  — rules  for  judging  of  lis  qoality, 
colour,  &e.  349— kinds  best  adapted  to  various 
purposes,  tb.— the  best  for  seed,  350— detection 
of  damaged,  i*.-  best  way  of  preserving  in 
granaries.  ».— grinding  of  it.  351  -  (luantitj 
anii  bulk  of  flour,  braii,  &c.  yieidod  by.  353— 
its  chemical  com  position,  356— its 


affecting.  960-proper  degree  of  ripeness  for 
cutting,  lOTS-culting  and  ttooking  of.  lOIS, 
inei— carrying  in  and  stackiag  of.  1083— com- 
paretive  weight  of  grain,  straw,  and  roots,  1071 
—Autumn,  sowing  of.  1137— ploughing,  Ac  of 
the  land  for  it,  ib,— various  modes  of  this.  1138 
—importance  of  thorough-draining  for  il.  1I3R 
—preparation  of  Ibe  seed  asd  sowing,  1110— 
best  varieties,  I'i.-  sowing  by  dibbling,  4c. 
1141-'by  transplanting,  1142  -expense  of  tlut. 
and  saving  of  seed,  1143 — description  of  tbs 
process  of  germinalion,  II 44 
Wheat-fly.  ravsges  of  Hie,  ii.9S 


Whe 


[i.28l 


Wheeled -plough,  ds«cription  of  the.  i.  644 
Wheels,  Gona traction  of,  and  thatof  their  various 

ports,  iii.  1164 
Wheeled  tnmip-slicer  for  sheep,  description  of 

tbe.ii.77 
Wlghtman,John.impn>vementoflhetnmlp-driIl 


by,' 

Wildiire,  a  disease  aflactiag  st 
11.84 

Wilkie's  drill-grubber  and  harrow,  description 
of.  iii,  961- hone-hoe.  SeS-ploiigb,  i.  418.  419 

Wilson,  Dr,  on  Ihe  sanatory  inflaence  of  draining^ 
1.S91 

Windows,  form  and  size  of,  for  slaUei,  L  139- 
for  byre*.  140— for  granary,  142— improved. for 
fsrm  cottages,  iii,  1373 

^'inds,  relation  of  the  direction  of,  to  the  fidl  of 
rain.  i.  SGP— causes  of  (he,  277— tho  regular : 
Ihe  trade,  278— the  monsoons.  280— the  land 
and  sea,  281— tables  of  those  prei-alent  in 
Great  Uritain,  282 ;  and  of  their  forces  and  ve- 
locity, 286  —  dapper's  sobdivision  of.  289— 
analogy  between  them  and  Ibe  tides.  .i&,— in- 
fluence of  hills  on  their  direction.  &c  ii— 

738 
Winnowing  of  grain,  on  the.  ii.  272—  arrange- 
tho  workers  for,  273 
iportance  of  the  farm  operations  in,  i. 
certainty  of  tho  weather  during.  103 
[ement  of  Ibe  field-work  during,  4S0— 
owing,  &c.  of,  iii.  1137 
Wire  field-gates,  various  kinds  of.  iii.  816 
Wire  tumip-haakel,  description  of,  ii.  115 
Wire-wonii,  damage  done  to  turnips  by,  iii.  775 
Womb  of  the  cow,  the.  IL  439 
Wood,  preservation  of,  from  dry-rot.  i,  193 
Wood-floor,  advantage  of.  for  tbe  cum-bam,  i. 

117— preservation  of  it  from  vermin.  &c.  118 
Wood-paving,    advanUgcs  uf,  i,    174  — vuriouj 
kinds  of,  176 — its  eipense.  as  compared  with 
granite,  177 
Wood-pigeon,  damage  done  by  the.  ill.  1303 
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Wood-work  of  the  tteadiDg,  specifieations  relating 
to,  i.  187 — meuurement  and  cost  of  it*  203, 207 

Wool,  washing,  clipping,  storing,  weighing,  and 
packing  of,  iii.  886 — its  distinctive  qualities  as 
good  or  bad,  889,  890 — effects  of  fattening  on 
its  quality,  891 — chemical  analysis  of  it,  892 — 
microscopic  examination  of  the  varieties,  893 
—causes  of  its  felting,  893 

Woollen  rags,  employment  of,  as  a  manure,  iii. 
1243 

Wool-room,  plan  and  description  of  the,  L 141, 143 

Wool-shears,  the,  iii.  862 

Working  of  the  shepherd's  dog,  the,  ii.  625 


Year,  the  agricultural,  divisions  of,  i.  13 

Teast  for  baking,  preparation  and  preservation 

of,  ii.  355 
Yoking  of  horses  to  the  plough,  i.  617 — of  the 

newly  broke-in  draught-colt  to  the  plough,  ii. 

694 — to  the  cart,  696— ordinary  mode  of,  the 

horse  to  the  cart,  iii.  1190. 
Youatt,  Mr,  microscopic  observations  on  wool  by • 

iu.892 

Zinc,  employment  of,  for  roofing,  &c.  i.  196 

Zones  of  the  earth,  the,  i.  311 

Zoology,  value  of  a  study  of,  to  the  farmer,  i.  82 


THE  END. 


MBECTIONS  FOR  BINDING  THE  BOOK  OF  THE  FAEM. 


'Urn  liLSt  fourteen  ports  nrc  to  form  two  volumes. 
Vol.  II.  to  end  nt  pMge  728. 
Vol.  111.  to  begin  with. page  729. 
The  Book  will  thus,  wlmn  boand,  be  in  Throe  Volumes,  and  title-pajiOB  iire  giTsa  J 
Mcordingly.    Canci-l  tlie  Tille-pnge,  Conteutt,  and  Li«t  of  Plates  to  Vol.  I.  iDsert«d 
in  Part  VU. 

DIBECTIONS  FOR  PLACING  THE  PLATEa 
PlatflB  1.  to  XVn.  to  be  inwrted  at  the  end  of  Vol  I. 

...  xvm.  toxxxin voliil 

The  attention  of  the  Bookbinder  ia  particularly  reqneated  to  the  above  directiona. 


UDtHBcaoH,  4cA  SgaumUr  1844. 
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